(12) IN^rKKNATIONAI. APFIJCATION PUBLISH Kl> UNDKR THK PATENT CC>C>PKRATION TRKATY (PCf) 



(19) Worid InteDectoa] Prop^ 
Oi^ganization 
Inleraaliona] Bureau 




IIIPilllliDlilllllliliniliiMliilD 



(43) Intcmatioiuil Pnblkatioii Date (10) International Publication Nmnber 

20Jainiaiy2005(20.01.20(»5) PCX WO 2005/005374 Al 



(51) Internationa] Patent dasafication^: C07C 237/22, 
237/12, 237/U, C07D 333/02. 307/02, 21 MW, 249/08, 
C07C 311/16, 311/08, 007D 275/02, 285/06, 213/04, 
A61K 31/166, A61P 25/28, C07K 5/02. COTD 241/08 

(21) Interaational Application Number: 

PCr/US2003/039276 

(22) International Filing Date: 

10 December 2003 (10.12^3) 



(25) Filing Language: 

(26) Pubficatlon Language: 

(30) Priority Data: 
10/462.127 
Kn7US03/18858 



English 
English 

16 Junc2(M)3 (16.06.2003) IkS 
16 June 2003 (16.06.2003) tkS 



(71) Applicant: SUNESIS PHARMACEUTICALS, INC 

[IJSAJS]; 341 Oyster Point Boulevard, South San Fran- 
ci.sco. C:A 940X0 (US). 



(72) Inventor: YANG, Wei^in; 383 Bodega Street, FostcrCity, 
CA 94404 (US). 

(74) Agent: I^ACNHIAU, Nadege, M.; Choaic, Mall & Stewart, 
Exchange Place, 53 State Street, Boston. MA 02109 (US). 

(81) Oedgnated States (nalwnal)i Ali, AG, AL^ AM. AT, AU, 
AZ. BA, BB, BG, BR, BY. B'A CA, CI I. CN. CO. C:R. C:U. 
CZ» DE, DK, DM, DZ, EC, EE. EG, ES. FI, GB, GD, GE, 
GH. GM, HR, HU, ID, IL, IN, IS. JP, KE, KG, KP, lOl, 
KZ. LC, LK. LR, LS, LT, LU, LV, MA, MD, MG, MK, 
MN, MW. MX, MZ. NI, NO, NZ, OM, PG, PH, PL, PT. 
RO, RU, SC; Sl>, SK, SCJ, SK. SI-, SY, TJ, I'M. TR, 
IT, ly, UA. 1X5, UZ, VC. VN. YIJ, ZA, ZM, ZW. 

(84) Designated Slates (regional): ARIPO palenl (BW, GH, 
GM. KE. LS, MW. MZ, SD. SL. SZ» TZ, UG. ZM. ZW). 
Euiasiaa patent (AM. AZ. BY. KG. KZ. MD. RU, TJ. TM). 
European patent (AT, BE, BG, CI I, CY, CZ. DR, DlC, RE. 
KS. HI. I^'R.GB.GR. IIU. IH, H', lAJ, MC, NU PI', RO.SK, 

[Continued on next page] 



(54) ntlK ASPARTl-YL PRailJASB INHIBimRS 



R' NHa 



IT) 



O 




(57) Abstract: The present 
invention provides compounds 
having the formnia: (f) whcrdn 
R\ R', R2, R\ R3\ R4, XI, X^ 
and are as defined hoein, and 
phanmtceuljad compositions 
thereof. The present invention 
also provides methods of 
inhibiting proteases, more 
specifically aspartyl proteases. 
In certain embodiments, - 
componnds inhibit BACE (^site 
APP-deaving enzyme), and 
tbns are oseful in die treannent 
or prevenUon of a disease 
chardctcrized by ^-amyloid 
deposits in the brain Gnclnding, 
bnt not limited to, Alzheimer's 
Disease). The present invention 
also provides methods for 
preparing compounds of Ihe 
invention. 
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AsPARTYL Protease Inhibitors 
Priority Claim 

[0001] The present application claims priority to U.S. Patent Application 

No.: 10/462,127; filed June 16, 2003, and Patent Cooperation Treaty AppHcation 
No.: PCTAJS03/18858, filed June 16, 2003; each of which claims priority to U.S. 
Provisional Patent Application Nos.: 60/430,693, filed December 3, 2002, and 
60/389,194, filed June 17, 2002. The entire contents of each of the above-referenced 
applications are incorporated herein by reference. 

Background of the Invention 
[0002] Alzheimer's Disease is a progressive dementia in wdiich massive deposits 
of aggregated protein breakdown ijroducts (P-amyloid plaques and neurofibrillary 
tangles) accumulate in the brain, resulting in the loss of memory, cognition, 
reasoning, judgraient, orientation, and eventually deaflu Current therapies for the 
treatment of AMieimer's Disease include, but are not limited to, donepezU and 
taraine. These therapies are usefiil for improving the memory of patients during the 
early stages of Alzheimer's Disease, however they do not modify the progression of 
aggregated protein breakdown products underiying the palhology of Alzheimer's 
Disease. It would be desirable to develop therapies that would either stop or slow 
down this process of aggregation. 

[0003] As described above, a defining feature of Alzheimer's Disease vAAcYi is 
often used during clinical diagnosis is the presence of p-amyloid plaques and 
neurofibrillary tangles, p-amyloid plaques are predominantly composed of amyloid 
P peptide (AP (or PA4), which is derived by proteolysis of the amyloid precursor 
protein (APP). Proteolysis of the amyloid precursor protein is effected by several 
enzymes called sea:etases. More specifically, cleavage of APP at the N-teimmus of 
the Ap peptide l^^ p-secretase and at the C-terminus by one or more y-secretases 
constitutes tiie P-amyloidogenic paflrway, ie., the pathway by which AP is formed. 
It is believed that Ap peptide accumulates as a result of flbis APP processing by p- 
secretase and thus inhibition of this cngme's activity is desirable for the treatment 
of Alzheimer's Disease. For example, in vivo processing of APP at the p-secretase 
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cleavage site is ttought to be a rate limiting step in Ap production, and is thus 
believed to be a therapeutic target for Alzheimer's Disease (Sabbagh et al Ah. Dis, 
Rev. 1997, 3, 1-19). Recently, an aspartyl protease (known as BACE, Asp2, 
Memapsin) has been identified as the enzyme responsible for processing of APP at 
the p-secretase cleavage site (see, for example, Vassar, ei al Science, 1999, 286, 
735-741; Yan et al. Nature, 1999, 402, 533-537; Sinha et al. Nature, 1999, 402, 
537-540; and Hussain etoL Mol Cell Neurosci.199% 14, 419-427). 
[0004] Because it is believed that BACE plays an important role m the 
development and pafliogenesis of Alzheimer*s Disease, there has been increasing 
interest in the development of inhibitors of BACE as treatments (and possibly as 
preventative agents) for Alzheimer's Disease and other disorders caused by tbe 
accumulation of p-amyloid plaques. There remains a need, however, for the 
development of novel therapeutics enable of inhibiting the activity of this aspartyl 
protease. In particular, it would be desirable to develop therapeutics capable of 
selectively mhibiting BACE. 

Summary of the Invention 
[0005] As discussed above, there remains a need for the development of novel 
therapeutic agents and agents usefiil for treating disorders mediated by aspartyl 
proteases. The present invention provides novel compounds having the structure: 

R' NH2 

(I) 

and pharmaceutical compositions thereof as described generally and in subclasses 
herein, which compounds are useful as inhibitors of aspartyl proteases, and thus are 
useful, for example, for the treatment of Alzheuner's Disease. 
[0006] In certain other embodiments, the invention provides pharmaceutical 
compositions comprising an inventive compound, vdierein the compound is present 
in an amount effective to inhibit p-seaietase activity. In certain other embodiments, 
the invention provides pharmaceutical compositions comprising an inventive 
compound and optionally further comprising an additional therapeutic agent In yet 
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other OTibodiments, the additional therapeutic agent is an a^nt for the treatment of 
Alzheimer's Disease. 

[00071 ^ another aspect, the present invention provides methods for 
inhibiting p-secretase activity in a patient or a biological sample, comprismg 
administering to said patient, or contacting said biological sample with an effective 
inhibitory amount of a compound of the invention. In still another aspect, the 
present mvention provides methods for treating any disorder involving p-secretase 
activity, comprising administering to a subject in need thereof a therapeutically 
eiffective amount of a compound of the invention. In certain other embodiments, the 
invention provides a method for treating or preventing a disease characterized by P- 
amyloid deposits in the brain comprising administering to a patient a ihen^utically 
effective amount of a compound of the mvention. 

Brief DESCRiFnoN of the Drawing 
[0008] Figure lA depicts a plasma concaitration curve for an exMiplary 
inventive compound. 

[0009] Figure IB depicts a brain concentration curve for an exemplary inventive 
compound 

Definitions 

[0010] Certain compounds of the present invention, and dej5nitions of specific 
functional groups are described in more detail below. For purposes of this 
mvention, the chemical elements are identified in accordance with the Periodic 
Table of tiie Elements, CAS version. Handbook of Chemistry and Physics, 75* Ed., 
inside cover, and specific fiinctional groups are generally defined as described 
therein. Additionally, general principles of organic chemistry, as well as specific 
functional moieties and reactivity, are described in "Organic Chemistry, Thomas 
Sorrell, University Science Books, Sausalito: 1999, tiie entire contents of v^*ich are 
incorporated herein by reference. Furthermore, it will be appreciated by one of 
ordinary skill in the art that tiie synth^c mediods, as desaibed herein, utilize a 
variety of protecting groups. By flie term ''protecting group", has used hercui, it is 
meant that a particular functional moiety, e,g, , O, S, or N, is tranporarily blocked so 
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that a reaction can be carried out selectively at another reactive site in a 
multifunctional compound. In preferred embodiments, a protecting group reacts 
selectively in good yield to give a protected substrate that is stable to tte projected 
reactions; the protecting group must be selectively removed in good yield by readily 
available, preferably nontoxic reagents that do not attack the other functional 
groiq}$; the protecting group may form an easily separable derivative (more 
preferably without the generation of new stereogenic centers); and the protecting 
groiQ) has a mininrnm of additional functionality to avoid fiather sites of reaction. 
As detailed herein, oxygen, sulfur, nitrogen and carbon protecting gfonps may be 
utilized For example, in certain embodiments, as detailed h^dn, certain exemplary 
oxygen protecting groups are utilized These oxygen protecting groiq)S include, but 
are not lunited to methyl ethers, substituted meth}4 ethers MOM 
(methoxymethyl ether), MTM (methyltfaiomethyl ether), BOM (benzyloxymethyl 
ether), PMBM (p-metho^Qrbenzyloxymethyl ether), to name a few), substituted elhyl 
ethers, substituted benzyl etiiers, silyl ethers (e.g., TMS (trhnethylsilyl ether), TES 
(triethylsilylether), TIPS (triisopropylsilyl eflier), TBDMS (t-butyldimethylsilyl 
ether), tribenzyl silyl etiier, TBDPS (t-butyldiphenyl silyl ether), to name a few), 
esters (e.g.j formate, acetate, benzoate (Bz), trifluoroacetate, dichloroacetate, to 
name a few), carbonates, cyclic acetals and ketals. In certain other exemplary 
embodiments, nitrogeai protecting groups are utilized These nitrogen protecting 
groups include, but are not limited to, carbamates (including methyl, ethyl and 
substituted ethyl carbamates (e.g.. Tree), to name a few) amides, cyclic imide 
derivatives, N-Alkyl and N-Aryl amines, imine derivatives, and enamine derivatives, 
to name a few. Certain other exemplary protecting groups are detailed herein, 
however, it will be appreciated that the present invention is not intended to be 
limited to these protecting groiq)s; rather, a variety of additional equivalent 
protecting groiQ)S can be readily identified using the above criteria and utilized in the 
present invention* Additionally, a variety of protecting groi^ are described in 
"Protective Groups in Organic Synthesis" Third Ed Greene, T.W. and Wuts, P.G., 
Eds., John Wiley & Sons, New York: 1999, the entire contents of which are h^^ 
incorporated by reference 
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[0011] It will be aqjpreciated that the compounds, as described herein, may be 
substituted wiA any number of substituents or functional moieties. In general, the 
term "substituted'* whether preceded by the term "optionally^ or not, and 
substituents contained in formulas of this invention, refer to the replacement of 
hydrogen radicals in a given structure with the radical of a specified substituent. 
When more than one position in any given structure may be substituted with more 
than one substituent selected from a specified groiq), the substituent may be either 
the same or different at every position. As used herein, the tenn "substituted" is 
contemplated to include all pemiissible substituents of organic compounds, hi a 
broad aspect, the permissible substituents include acyclic and cyclic, branched and 
unfaranched, carboc^clic and heterocyclic, aromatic and non-aromatic substituents of 
organic compounds. For purposes of this invention, heteroatoms such as nitrogen 
may have hydrogm substituents and/or any permissible substituents of organic 
compounds described hexeixx vMdh satisfy the valoicies of the heteroatoms. 
Furdiermore, this invention is not intended to be limited in any manner by the 
permissible substituents of organic compounds. Combinations of substituents and 
variables envisioned by tins invention are preferably those that result in the 
formation of stable compounds usefiil in flie treatment and prevention, for example 
of disorders, as described generally above. The term "stable", as used herein, 
preferably refers to compounds which possess stability sufficient to allow 
manufacture and which maintain the integrity of the compound for a sufiBcient 
period of time to be detected and preferably for a sufBcient period of time to be 
useful for the purposes detailed herein. 

[0012] The term "aliphatic*', as used herein, includes both saturated and 
unsaturated, strai^t chain imbranched), branched, cyclic, or polycyclic 
alq)hatic hydrocarbons, which are optionally substituted with one or more functional 
groups. As will be q>precialed by one of ordinary skill in the art, "aliphatic'* is 
intended herem to mclude, but is not Iknited to, alkyi, alkenyl, alkynyl, cycloallgrl, 
cycloalkenjd, and cycloalkynyl moieties. Thus, as used herein, the term "alkyP 
includes straight, branched and cyclic alkyl groups. An analogous convention 
applies to other generic terms such as "alken^**, "alkynyl" and flie like. 
Furthemiare, as used herein, flie temis "alkyl", "alkenyl", "aDcynyl" and the like 
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encompass both substituted and unsubstituted groups. In certain embodiments, as 
used herein, "lower alkyl" is used to indicate those alkyl groiqjs (cyclic, acyclic, 
substituted, unsubstituted, branched or unbranched) having 1-6 carbon atoms. 
[0013] In certain embodiments, the alk}d, alkenyl and alkyn^ groups employed 
in the invention contain 1-20 aliphatic carbon atoms. In certain other embodiments, 
the alkyl, alkenyl, and alkynyl groups employed in the invention contain 1-10 
aliphatic carbon atoms. In yet other embodiments, the alkyl, alkenyl, and alkynyl 
groups employed in the invention contain 1-8 aliphatic carbon atoms. In still other 
embodunents, the alkyl, alkenyl, and alkynyl groups employed in the invention 
contain 1-6 aliphatic carbon atoms. In yet other embodiments, the alkyl, alkenyl, 
and alkynyl groups employed in the invention contain 1-4 carbon atoms. Illustrative 
aliphatic groups thus include, but are not limited to, for example, methyl, ethyl, n- 
propyl, isopropyl, cyclopropyl, -CHz-cyclopropyl, allyl, n-butjd, sec-butyl, isobutyl, 
tert-butyl, cyclobutyl, -CH2-cyclobutjd, n-jtmtyl sGopentyU isopentyl, tert-pentjd, 
q^lopentyl, -CHa-cyclopentjd-n, hexyl, sec-hexyl, cyclohexyl, -CHj-cyclohexjd 
moieties and the like, ^v\4uch agam, may bear one or more substituents. Alkrayi 
groups include, but are not lunited to, for example, ethenyl, propenyl, butenyl, 1- 
methyl-2-buten-l-yl, and the like. Representative alkynyl groups include, but are not 
limited to, ediynyl, 2-propynyl (propargyl), 1-propynyl and the like. 
[0014] The term "alkoxy" (or "alkylox/0, or "thioalkyl" as used herein refers to 
an alkyl group, as previously defined, attached to flie parent molecular moiety 
through an oxygen atom or through a sulfur atom. In certain embodiments, the alkyl 
group contains 1-20 aliphatic carbon atoms. In certain other embodiments, the aUcyl 
group contains 1-10 aliphatic carbon atoms. In yet other embodiments, the alk)^, 
alkenyl, and alkynyl groups miployed in the invention contain 1-8 aliphatic carbon 
atoms. In still other embodiments, the alkyl group contains 1-6 aliphatic carbon 
atoms. In yet other embodimrats, the alkjrl groiip contains 1-4 aliphatic carbon 
atoms. Examples of aDcoxy, include but are not limited to, methoxy, ethoxy, 
propoxy, isopropoxy, n-butoxy, tert-butoxy, neopentoxy and n-hexoxy. Examples 
of thioalkyl include, but are not limited to, methylthio, ethylthio, propylftio, 
isopropyltiiio, n-butylthio, and the like. 
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[0015] The term "alkylamino" refers to a group having the structure - 
NHR*\^^erein R' is alkyi, as dejSned herein. The term "dialkylamino" refers to a 
group having the structure -N(R*)2, wherein R' is alkyl, as defined herein. The term 
"aminoalkyl" refers to a group having the structure NH2R*-, wherein R* is alkji, as 
defined herein. In certain embodiments, the alkyl groi^ contains 1-20 aliphatic 
carbon atoms. In certain other embodiments, the a]kyl groiq) contains 1-10 aliphatic 
carbon atoms. In yet other embodunents, the alkyl, alkenyl, and alkynyl groups 
employed in tiie invention contain 1-8 aliphatic carbon atoms. In still otiier 
^bodiments, the alkyl groi:qp contains 1-6 aliphatic carbon atoms, hi yet otiier 
embodiments, the alk^ groiqp contains 1-4 aliphatic carbon atoms. Examples of 
alkylamino include, but are not limited to, methylamino, ethylamino, iso- 
propylamino and the like. 

(00161 Some examples of substituents of the above-described aliphatic (and 
other) moieties of compounds of the invention include, but are not limited to 
aliphatic; heteroaliphatic; aryl; heteroaryl; alkylaryl; alkylheteroaryl; alko3cy; 
aryloxy; heteroalkoxy; hetexoaryloxy; alkylthio; aryithio; heteroalkylthio; 
heteroaxylthio; F; CI; Br, I; -OH; -NO2; -CN; -CF3; -CH2CF3; -CHCI2; -CH2OH; - 
CH2CH2OH; -CH2NH2; -CH2SO2CH3; -C(0)Rx; -C02(Rx); -CON(R^; -OC(0)Rx; - 
OCOiRx; -OCON(Rx)2; -N(Rx)2; -S(0)Rx; -S(0)2Rx; -NRx(CO)Rx; -N(Rx)C02Rx; - 
N(Rx)S(0)2Rx; -N(Rx)C(=0)N(Rx)2; -S(0)2N(Rx)2; wherein each occurrence of Rx 
independentiy includes, but is not limited to, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl, vAerein any of the aliphatic, 
heteroaliphatic, alkylaryl, or alkylheteroaryl substituents described above and herein 
may be substituted or unsubstituted, branched or unhranched, cyclic or acydic, and 
vAerein any of the aryl, heteroaryl, -(alkyl)aiyl or -<alkyl)heteroaryl substituents 
described above and herein may be substituted or unsubstituted. Additional 
examples of generally q)plicable substituents are illustrated by the specific 
embodiments shown in the Examples that are described herein. 
[0017] In general, the terms "aromatic moiety" and "heteroaromatic moiety", as 
used herein, refer to stable mono- or polycyclic, heterocyclic, polycyclic, and 
polyheterocyclic unsaturated moieties having preferably 3-14 carbon atoms, each of 
which may be substituted or unsubstituted. It will also be ^predated that aromatic 
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and heteroaromatic moieties, as defined herein may be attached via an alkyl or 
heteroalkyl moiety and thus also include -<alkyl)aromatic, -(heteroalkyI)aromalic, - 
(hetCToalkyl)heteroaiDmatic, and ^eteroalkyl)heteroaromatic moieties. Thus, as 
used herein, the phrases "aromatic or heteroaromatic moieties'' and ^aromatic, 
heteroaromatic, -(alkyl)aromatic, -^eteroalkyl)aromatic, 

(heteroaIl^I)heteroaromatic, and -(heteroalkyOheteroaromatic" are interchangeable. 
Substiturats include, but are not limited to, any of the previously mentioned 
substituents, le., the substituents recited for aliphatic moieties, or for other moieties 
as disclosed herdn, resulting in the formation of a stable compound. 
[0018] The terai "aryl", as used herein, does not differ significantly from the 
common ynt^nmg of the term in tiie art, and refers to a mono- or bicyclic 
caibocyclic ring system having one or two aromatic rings including, but not limited 
to, phenyl naphthyl, tetrahydronaphthyl, indanyl, indenyl and the like. 
[00191 Hie tam *Tieteroaryr, as used herein, does not differ significantly fix)m 
Hie common meaning of the term in the art, and refers to a cyclic aromatic radical 
having &om five to ten ring atoms of which one ring atom is selected fsom S, O and 
N; zero, one or two ring atoms are additional heteroatoms independently selected 
fix)m S, O and N; and the remaining ring atoms are caibon, the radical being joined 
to the rest of the molecule via any of the ring atoms, such as, for example, pyridjd, 
pyrazinjd, pyrimidinyl, pyirolyl, pyrazolyl, imidazolyl, thiazol>d, oxazolyl, 
isooxazolyi, Ihiadiazolyl, oxadiazolyl, thiophenyl, fiiranyl, quinolinyl, 
isoquinolinyl, and the like. 

[00201 It will be appreciated that aryi and heteroaryl gcoaps (mcluding bicyclic 
aryl groiq)s) can be unsubstituted or substituted, wherein substitution includes 
replacement of one or more of the hydrogen atoms thereon indep^dentiy with any 
one or more of the following moieties including, but not limited to: aliphatic; 
heteroaliphatic; aryl; heteroaryl; alkyiaryl; alkylheteroaiyl; alkoxy; aryloxy; 
heteroalkoxy; heteroaryloxy; allqrlthio; ar^thio; heteroalkjlthio; heteroarjdthio; P; 
CI; Br, I; -OH; -NO2; -CN; -CF3; -CH2CF3; -CHCh; -CH2OH; -CH2CH2OH; - 
CRjtmn -CH2SO2CH3; -C(0)Rc; -COzCRx); -C0N(Rx)2; -OC(0)Rx; -OCXWRx; - 
0C0N(Rx)2; '^(R^l -S(0)Rx; SiGhR^ -NRx(CO)Rx; •N(Rx)C02Rx; - 
N(Elx)S(0)2Rx; -N(Rx)C(=0)N(R02; -S(0)2N(Rx)2; wherein each occurrence of 
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independently includes, but is not limited to, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryi, or aIk>iheteroaryl, wherein any of the aliphatic, 
heteroaliphatic, alkylaryi, or alkylheteroaryl substituents described above and herein 
may be substituted or imsubstitiited, branched or unbranched, cyclic or acyclic, and 
wherein any of tiie aryl, heteroaiyl, -(alkyl)aryl or -(alkyl)heteroaryl substituents 
described above and herein may be substituted or unsubstituted. Additionally, it will 
be appreciated, that any two adjacent groins taken together may represent a 4, S, 6, 
or 7-membered cyclic, substituted or unsubstituted aliphatic or heteroaliphatic 
moiety. Additional examples of generally applicable substituents are illustrated by 
the specific embodiments shown in ihe Examples that are described herein. 
[0021] The term ''cycloalkyr, as used herdn» refers specifically to cyclic 
moieties having three to seven, preferably three to tea carbon atoms. Suitable 
cycloalkyls include, but are not Umited to cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl and the like, induch, as in the case of other aliphatic, 
heteroaliphatic or heterocyclic moieties, may optionally be substituted with 
substituents including, but not limited to aliphatic; heteroaliphatic; aryl; heteroaryl; 
alkylaryi; alkylheteroaryl; alkoxjr, aryloxy; heteroalkoxy; heteroaryloxyi alkylthio; 
arylthio; heteroalkylthio; heteroarylthio; F; Cl; Br; I; -OH; -NO2; -CN; -CF3; - 
CH2CF3; -CHCI2; -CH2OH; -CH2CH2OH; ^CH2NH2; -CH2SO2CH3; -C(0)Rx; - 
C02(Rx); ■C0N(Rx)2; -OC(0)Rx; -OCC^Rx; -OCON(R^2; -N(Rx)2; -S(0)Rx; - 
S(0)2Rx; -NRx(CO)Rx; -N(Rx)C02Rx; -N(Rx)S(0)2R«; -N(Rx)C(=0)N(R«)2; - 
S(0)2N(Rx)2; wiierein each occurrence of Rx ind^endentiy includes, but is not 
limited to, aliphatic, hetCToaliphatic, aryl, heteroaryl, alkylaryi, or allQrlheteroaiyl, 
wherein any of the aliphatic, heteroaliphatic, alkylaryi, or alkylheteroaryl 
substituents described above and herein may be substituted or unsubstituted, 
branched or unbranched, cyclic or acycUc, and wherein any of the aryl, heteroaryl, - 
(alkylaryi or -(alkyi)heteroaryl substituents desodbed above and h^ein may be 
substituted or unsubstituted. Additionally, it will be ^preciated that any of tiie 
cycloalipbatic or cydoheteroaliphatic moieties described above and hoein may 
comprise an aryl, heteroaryl, -(alkyl)aryl or -(aIkyl)heteroaryl moiety fused thmto. 
Additional examples of generally applicable substitumts are illustrated by tiie 
specific embodiments shown in the Examples that are described herein. 
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[0022] The tenn "heteroaliphatic*', as used herein, refers to aliphatic moieties in 
v^ch one or more carbon atoms in the main chain have been substituted with a 
heteroatonL Thus, a heteroaliphadc group refers to an aliphatic chain which 
contains one or more oxygen sulfur, nitrogai, phosphorus or silicon atoms, ^.g., in 
place of carbon atoms. Heteroaliphatic moieties may be branched, unbranched, 
cyclic or acyclic and include saturated and unsaturated heterocycles such as 
morpholino, pyrrolidinyl, etc. In certain embodiments, heteroaliphatic moieties are 
substituted by independent replacement of one or more of Ibe hydrogen atoms 
thereon with one or more moieties including, but not limited to aliphatic; 
heteroaliphatic; aryl; heteroarjd; alkylaryl; alkylheteroaryl; alkoxy; aryloxy; 
heteroalkox^ heteroaryloxy; alkylthio; aryltfaio; heteroalkyltfaio; heteroaryltfaio; F; 
CI; Br; I; -OE^ -NQ2; -CN; -CFj; -CH2CF3; -CHCI2; -CH2OH; -CH2CH2OH; - 
CH2NH2; -CH2SO2CH3; -C(0)Rx; -COzCRO; -C0N(Rx)2; -OC(0)Rx; -OCOaRx; - 
0C0N(Rx)2; -N(Rx)2; -S(0)Rx; -S(0)2Rx; -NRx(CO)Rx; -N(Rx)C02Rx; - 
N(Rx)S(0)2Rx; -N(Rx)C(=0)N(Rx)2; -S(0)2N5lx)2; vAerein each occurrence of Rx 
independently includes, but is not limited to, aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or aBg^lheteroaryl, >?rfierein any of the aliphatic, 
heteroaliphatic, alkylaryl, or alkylheteroaryl substituents described above and herein 
may be substituted or unsubstituted, branched or unbranched, cyclic or acyclic, and 
v^erem any of the aryl, heteroaryl, -'(alkyl)arjd or -(alkyl)heteroaryl substituents 
described above and herein may be substituted or unsubstituted 
[0023] In general, the teim "cycloaliphatic", as used herein, refer to a cyclic 
aliphatic moiety, i?Aerein die term aliphatic is as defined above. A cycloaliphatic 
moiety may be substituted or unsubstituted and saturated or unsaturated 
Substitumts include, but are not limited to, any of the previously mentioned 
substituents, ie., the substituents recited for aliphatic moieties, or for other moieties 
as disclosed h^in, resulting in the formation of a stable compound. In certain 
embodiments, cycloaliphatic compounds include but are not limited to monocyclic, 
or polycyclic aliphatic hydrocarbons and bridged cycloalkyl compoxmds, wfaidi are 
optionally substituted with one or more functional groiq)S. As will be appreciated by 
one of ordinary skill in the art, ''^cloaliphatic'' is intended herein to include, but is 
not limited to, cydoalkyl, cycloalkenjd, and cycloalkynyl moieties, which are 
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optionally substituted with one or more functional groups. Illustrative cycloaliphatic 
groiq)S thus mclude, but are not limited to, for example, cyclopropyi, -CH2- 
cyclopropyl, cyclobutyl, -CH2"Cyclobutyl, cyclopentyl, -CH2-cyclopentyl, 
cyclohexyl, -CHi-cycIohexyl, cyclohexenylefhyl, cyclohexanylethyl, norborbyl 
moieties and the like, which JBigain^ may bear one or more substituents. 

[0024] In general, the term "cycloheteroaliphatic", as used herein, refers to a 
cyclic heteroaliphatic moiety, wherein the term heteroaJiphatic is as defined above. 
A cycloheteroaliphatic moiety may be substituted or imsubstituted and saturated or 
unsaturated. Substituents include, but are not limited to, any of the previously 
mentioned substituents, i.e., tiie substituents recited for aliphatic moieties, or for 
otiier moieties as disclosed h0:ein, resulting in the formation of a stable compound. 
The term "cycloheteroaliphatic" encompasses 'lieterocycloalkyl", '"heterocycle" or 
'^heteiocyclic" moieties, as defined herein. 

[0Q25] Additionally, it will be appreciated that any of the cycloaliphatic or 
cycloheteroaliphatic moieties described above and herein may comprise an aryl, 
heteroaryl, -(alkyl)aiyl or -(alkyl)heten)aryl moiety fused thereto. Additional 
examples of generally applicable substitumts are illusfarated by the specific 
embodiments shown in the Examples that are described herein. 
[0026] The tenns "halo" and '^halogen'' as used herein refer to an atom selected 
fix)m fluorine, chlorine, bromine and iodine. 

[0027] The teim 'lialoalkyr denotes an alkyl groiq), as defined above, having 
one, two, or three halogen atoms attached tiiereto and is exemplified by such groins 
as chloromethyl, bromoethyl, trifluoromethyl, and the like. 

[0028] The tenn "acyl", as used herein, refers to a group having the g^eral 
formula ~C(=0)R, \^ere R is an aliphatic, heteroaliphatic, heterocycle, aromatic or 
heteroaron^tic moiety, as defined hereia 

[0029] The term 'Tieterocycloalkyl", "heterocycle" or "heterocyclic" as used 
herein, refers to compounds which combine the properties of heteroaliphatic and 
cyclic compounds and include, but are not limited to, saturated and unsatumted 
mono- or polycyclic cyclic ring systems having 5-16 atoms herein at least one ring 
atom is a heteroatom selected fix>m 0, S and N (wherein the nitrogen and sulfur 
heteroatoms may be optionally be oxidized), >«dierein the ring systems are optionally 
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substituted with one or more functional groups, as defined herein. In certain 
embodiments, flie tOTn 'Tieterocycloalkyl", 'Tieterocycle" or 'Tieterocyclic" refos to 
a non-aromatic 5-, 6- or 7- membered ring or a polycyclic group wherein at least one 
ring atom is a heteroatom selected from O, S and N (wherein the nitrogen and sulfur 
heteroatoms may be optionally be oxidized), including, but not limited to, a bi- or 
td-cyclic groiq>, comprising fused six-membered rings having between one and three 
heteroatoms indq)endently selected from oxygen, sulfur and nitrogen, wherein (i) 
eadi 5-membered ring has 0 to 2 double bonds, each 6-membered ring has 0 to 2 
double bonds and each 7-membered ring has 0 to 3 double bonds, (ii) the nitrogen 
and sulfur heteroatoms may be optionally be oxidized, (iii) the nitrogen heteroatom 
may optionally be quatemized, and (iv) any of the above heterocyclic rings may be 
fused to an axyl or heteioaryl ring. Representative heterocycles include, but are not 
limited to, heterocycles such as fuianyl, fhiofuranyl, pyranyl, pyrrolyi, fhienyl, 
pyrrolidinyl, pyrazolinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, pq)eridinyl, 
piperazinyl, oxazolyl, oxazolidinyl, isooxazolyl, isoxazolidinyl, dioxazolyl, 
thiadiazolyl, oxadiazolyl, " tetrazolyl, triazolyl, thiatriazolyl, oxatriazolyl, 
thiadiazolyl, oxadiazolyl, morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, 
isothiazolidinyl, dithiazolyl, ditfaiazolidinyi, tetrahydro&ryl, and benzofiised 
derivatives thereof. In certain embodiments, a "substituted heterocycle, or 
heterocycloalkyl or hetaxKjycIic" group is utilized and as used herein, refers to a 
heterocycle, or heterocycloallcyl or heterocyclic groiq>, as defined above, substituted 
by the independent replacemoit of one, two or three of the hydrogen atoms thereon 
with but are not limited to aliphatic; cycloaliphatic; heteroaliphatic; heterocyclic; 
aromatic; heteroaromatic; aryl; hetm)aryl; alkylaryl; heteroalkylaryl; 
allgdhetCToaiyU heteroalkylheteroarjd; alkoxy; aryloxy; hetatjalkoxy; 
heteroaryloxy, alkyltMo; aiyltiiio; heteroalkylthio; heteroarylthio; F; CI; Br, I; - OH; 
-NO2; -CN; -CF3; ^2CF3; -CHCb; -CH2OH; -CH2CH2OH; -CH2NH2; - 
CH2SO2CH3; -C(0)Rx; -COiCRx); -C0N(Rx)2; -OC(0)Rx; -OCOtJ^ -0C0N(R,)2; - 
N(R^; -S(0)2Rx; -NR,(CO)Rx; -N(R«)C02Rx; -N(R^S(0)2Rx; -N(R0C(=O)N(R,)z; 
-S(0)2N(R5c)2; vAerein each occurrence of R, independenfly mcludes, but is not 
limited to, aliphatic, cycloaliphatic, heteroaliphatic, heterocyclic, aromatic, 
het^aromatic, aiyl, heteroaryl, alkylaiyl, alkylheteroaryl, het^alkylarjd or 
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heteroalkylheteroaryl, wherein any of the aliphatic, cycloaiiphatic, heteroaliphatic, 
heterocyclic, alkylaryl, or alkylheteroaryl substituents described above and hCTein 
may be substituted or imsubstitiited, branched or imbranched, saturated or 
unsaturated^ and v^erein any of the aromatic, heteroaromadc, aryl or heteroaryl 
substitutents described above and herein may be substituted or unsubstituted* 
Additional examples or generally applicable substituents are illustrated by the 
specific embodiments shown in the Examples, vdiich are described herein. 
[0030] As used herein, flie terms "aliphatic^ *lieteroaIiphalic", **allcyr, 
"alkenyr, "alkynyi", "heteroalkyl", "heteioalkenyr, "heteroalkynyl", and the like 
encompass substituted and unsubstituted, saturated and unsaturated, and linear and 
branched groups. Similarly, the terms "alicyclic" "heterocyclic", 
'Tieterocycloalkyr, "heterocycle'' and the like encompass substituted and 
unsubstituted, and saturated and unsaturated g;roaq;)s. Additionally, the terms 
"cycloalkyr, "cycloalkenyl", "cycloalkynyr, "heterocycloalkyr, 
"heterocycloalkenyl", "heterocycloalkynyl", "aromatic", *Tieteroaromalic", "aryl", 
"heteroaryl" and the like oicompass both substituted and unsubstituted groups. 
[0031] As used herein, the term "isolated", vfhea applied to the compoimds of 
the present invention, refers to such compounds that are (i) separated ftom at least 
some components with ^^ch they are associated in nature or v^en they are made 
and/or (ii) produced, prepared or manufactured by the hand of maiL 
[0032] The phrase, "pharmaceutically acceptable derivative", as used herein, 
denotes any pharmaceutically acceptable salt, ester, or salt of such ester, of such 
compound, or any other adduct or derivative vdiich, upon administration to a patient, 
is capable of providing (directly or indirectly) a compound as otherwise described 
herem, or a metabolite or residue thereof. Pharmaceutically acceptable derivatives 
thus include among others pro-drugs. A pro-drug is a derivative of a compound, 
usually with significantly reduced pharmacological activity, which contains an 
additional moiety that is susceptible to removal in vivo yielding flie parent molecule 
as the pharmacologically active species. Anexampleof apro^lnigisanestervdiich 
is cleaved in vivo to yield a con^und of interest Pro-drugs of a variety of 
compounds, and materials and methods for derivati^g the parent compounds to 
create the pro-drugs, are known and may be edspted to flie present inventioiL 
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Certain exemplary pharmaceutical compositions and phannaceutically accqptable 
derivatives will be discussed in more detail herein below. 

[0033] The term "treating^, as used herein generally means that the compounds 
of the invention can be used in humans or animals with at least a tentative diagnosis 
of disease. The compounds of the invention will delay or slow the progression of 
the disease thereby giving the individual a more useful life spaxL 
[0034] The term 'preventing" as used herein means that the compounds of the 
present invention axe useful when administered to a patient who has not been 
diagnosed as possibly having the disease at the time of administration, but who 
would nonnally be expected to develop the disease or be at increased risk for the 
disease. The compounds of the invention will slow the development of disease 
symptoms, delay tiie onset of disease, or prevent the individual fiom developing the 
disease at all. Preventing also includes administration of the compounds of the 
invention to those individuals thought to be predisposed to the disease due to age, 
&milial history, genetic or chromosomal abnormalities, and/or due to the presence 
of one or more biological markers for the disease, such as a known genetic mutation 
of APP or APP cleavage products in brain tissues or flmds. 

[0035] As used herein the term ""biological sample " includes, without limitation, 
cell cultures or extracts thereof, biopsied material obtained from an animal (e.g:, 
mammal) or extracts thereof; and blood, saliva, xmne, feces, semen, tears, or other 
body fluids or extracts thereof For example, the term "biological sample" refers to 
any solid or fluid sample obtained from, excreted by or secreted by any Hving 
o^aniian, including single-celled micro-organisms (such as bacteria and yeasts) and 
multicellular organisms (such as plants and animals, for instance a vertebrate or a 
mammal, and in particular a healthy or apparentiy healthy human subject or a human 
patient affected by a condition or disease to be diagnosed or investigated). The 
biological sample can be in any form, including a solid material such as a tissue^ 
cdls, a cell pellet, a cell extract, cell homog^iates, or cell fiactions; or a biopsy, or a 
biological fluid. The biological fluid may be obtained from any site (e.g. blood, 
saliva (or a mouth wash containing buccal cells), tears, plasma, serum, urine, bile, 
cerd)rospinal fluid, amniotic fluid, peritoneal fluid, and pleural fluid, or cells 
fhecefrom, aqueous or vitreous humor, or any bodily secretion), a transudate, an 
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exudate (eg. fluid obtained from an abscess or any other site of infection or 
inflammation), or fluid obtained from a joint (e.g. a normal joint or a joint affected 
by disease such as rheumatoid arthritis, osteoarthritis, gout or septic arthritis). The 
biological sample can be obtained from any organ or tissue (including a biopsy or 
autopsy specimen) or may comprise cells (whether primary cells or cultured cells) or 
medium conditioned by any cell, tissue or orgaiL Biological samples may also 
include sections of tissues such as frozen sections takm for histological purposes. 
Biological samples also include mixtures of biological molecules including proteins, 
lipids, carbohydrates and nucleic adds generated by partial or complete fractionation 
of cell or tissue homogenates, AlAough the sample is preferably taken from a 
human subject, biological samples may be from any animal, plant, bacteria, virus, 
yeast, etc. The term animal^ as used herein, refers to humans as well as non-human 
animals, at any stage of development, including, for example, mammals, birds, 
reptiles, amphibians, fish, worms and single cells. Cell cultures and live tissue 
samples are consida:ed to be pluralities of animals. In certain exemplary 
embodiments, the nonrhuman animal is a mammal (e.g., a rodent, a mouse, a rat, a 
rabbit, a monkey, a dog, a cat, a sheep, cattle, a primate, or a pig). An animal may 
be a transgenic animal or a human clone. If desired, the biological sample may be 
subjected to preliminary processing, including preliminary separation techniques. 

Description of Certain Preferred Embodiments of the Invention 
[0036] As noted above, there has beea increasing interest in recent years in the 
development of aspartyl protease inhibitors, particularly BACE inhibitors, as 
therapeutic agents for the treatment of Alzheimer's Disease and other disorders 
caused by the accumulation of p-amyloid plaques. It has been generally accepted by 
the scientific community that potential new leads for aspartyl inhibitor small 
molecules must comprise an aspartate binding hydroxyl group to retain aspartyl 
protease inhibitory activity (See for example, Ajay et al.^ "Designing libraries woth 
CNS Activity'', J, Med Chenu, 42:4942-4951, 1999, see especially the paragraph 
bridging columns 1 and 2 on page 4942 of this article). Ibe present invention 
demonstrates that amino analogs (t^., wfam the hydroxyl group has been replaced 
with an antuno group) are unexpectedly equally promising (if not superior) aspartyl 



15 



wo 2005/005374 



PCTAJS2003/039276 



protease inhibitors as tbeir hydroxy-containing counterparts. In feet, the present 
invention shows that certain amino-containing inventive compounds possess several 
superior biological properties over their hydroxy-containing counterparts (e.g., 
increased potency in cells, increased selectivity for the BACE enzyme, and/or 
superior ADME properties). 

[0037] Thus, the preset invention provides novel amino-containing compounds 
capable of inhibiting the activity of BACE. More generally, the compounds of the 
invention are inhibitors of proteases, and more specifically inhibitors of aspaityl 
proteases. In certain embodiments of special interest; the inventive compoimds are 
us^ for the treatment or prevention of disorders diaracterized by p amyloid 
d^osits or plaques. In certain exemplary embodiments, the compounds are useful 
for the treatment of Alzhetm^s Disease. 

[0038] Compounds of this invention include those genially set forth above and 
described specifically herem, and are illustrated in part by the various classes, 
subgenera and species disclosed h^ein. 

[0039] Additionally, the present invention provides phaimaceutically acceptable 

derivatives of the inventive compounds, and methods of treating a subject using 

these compounds, pharmaceutical compositions thereof or either of these in 

combination with one or more additional ther^eutic agents. 

[0040] 1) GeneralDescriptionof Compounds of the Invention 

[0041] In certain embodiments, the compounds of the invention include 

compoimds of the general formula (I) as further defined below: 

R' NH2 

(0 

and pharmaceutically accq}table derivatives thereof; 

wherein R' is hydrogen or an aliphatic, heteroaliphatic, aromatic or 

2 • 1 

heteroaromatic moiety, or R', taken together with R or a substituent present on R , 
may form a cycloheteroaliphatic moiety; 

is an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, or R', 
taken together with R', may form a cycloheteroaliphatic moiety; 
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is -C(=OK -S(=b)-, -C(=NH>, -C(=SK -NC(=OK -NC(=SK -N^C(-N- 
ON>, -NS(Q2K -CHR^^\ -SO2-, -COO-, -C(=0)C(R^^ V> or -SC(=0> wherein 
each occunence of R^^^ is independently hydrogen, or an aliphatic, heteroaliphatic, 
aromatic or heteroaromatic moiety; 

is an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, or R^ 
taken together with R', may form a q^loheteroaliphatic moiety; 

is hydrogen, halogen, or an aliphatic, heteroaliphatic, aromatic or 
heteroaromatic moiety; 

R^' is hydrogen, halogCT, or lower alkyl; 

R*^ is hydrogen, an aliphatic, heteroaliphatic, aromatic or heteroaromatic 
moiety, or R^ taken together with a substituent present on or X^ may form a 
cycloaliphatic, cycloheteroaliphatic, aromatic, or heteroaromatic moiety; 

X^ is absent, -NR^-, -(CHR^)r, -NR^Y-, -(CHR^)jY- or - 
N(R^)CH(R^ ) Y- v^^ierein each occurrence of R^ is independently hydrogoi 
or an aliphatic, heteroaliphatic, aromadc or heteroaromatic moiety; each occmrence 



of Y is independently ^ ^ * wherein, for each indq>endent occurrence 

of t, R^ is hydrogen, or an aliphatic, heteroaliphatic, aromatic or heteroaromatic 
moiety, or R^ or one occmrence of R^ taken togetho- with R* may form a 
cycloaliphatiCy cycloheteroaliphatic, aromatic or hetax)aromatic moiety, and v^erein 
each occmrence of j and t is independently an integer from 1 to 4; and 

X' is absent, -NHCO-, -NHSCb-, -NHCONH-, -NHCOa, -CH2NH-, - 
C(=0>, -S(=0)-, -C(=NH)-, -C(=S>, -NC(=S)N-, .N-C(=N-<:^N)N., .NS(02)N-, - 
SO2-, -C(=0)NR^-, -C(=S)NR^\ -COO-, -(CHR^ V> -CH2NR^\ or - 
NR^\ vAerein each occurrence of R^^ is indqjendently hydrogen, an aliphatic, 
heteroaliphatic, aromatic or heteroaromatic moiety, or R^^ taken together with R^ 
may form a cycloaliphatic, cyclohetCToaliphatic, aromatic or heteroaromatic moiety, 
and k is an integer from 1 to 3. 
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(0042] In certain embodiments of compounds described directly above and 
compounds as described in certain classes and subclasses herein, one or more of the 
following groiq)S do not occur simultaneously as defined: 

(i) R', and R^' are each hydrogen; R^ is alkyl, cycloalkylalkyi or aralkyl; - 
X^-X^-R^ together represents -CHR'C(=0)NHCH(R'^C(=O)NR''R^ wherein is 
hydrogen or alkyl, R* is alkyl, and one of R'^ or R^ represente hydrogen and the 
other represents hydrogen, alkyl, aryl, aralkyl, l-alkoxycarbonyl-2-phenylethyl, 1- 
alkoxycarbonyI-2-(iniidazol-4-yl)ethyl, 2-0maida2ol-l-yl)ethyl, indanyl, 
heterocycl^-alkyl, carboxyalkyl, alkoxycarbonylalkyl, aryloxycarbonylalkyi, 
aralkoxycarbonylalkyl or a group of the formula -A-N(R*)(R*^ in which A 
represents alkylene and R^ and R^ each represents alkyl or R^ and R^;togedier 
rqpresent a pentamethylene giroup in v^ch one methylene group can be replaced by 
NH, N-alkyl, N-alkanoyl, N-aralkoxycarbonyl, O, S, SO, or SO2; or R* and R^ 
together with ib& nitrogen atom to vMch they are attached represent a 1^3,4- 
tetrahydroisoquinoline ring; and -X^-R^ together represents an alkoxycarbonyl, 
aralkoxycarbonyl, alkanoyl, aralkanoyl, aroyl, cycloalkylcarbonyl, 
heterocyclylcarbonyl, heterocyclyl-alkanoyl, 6-{dibenzylcarbamoyl)-4-oxohexanoyl 
moiety or an acyl group of an a-amino acid in which the amino group is substituted 
by an alkoxycarbonyl, aralkoxycarbonyl, diaralkylcarbamoyi, diaralkylalkanoyl, or 
aralkanoyl moiety; 

wherein the t&rm "aroyP refers to an acyl group derived 60m fi-om an 
arylcarboxylic acid such as benzoyl, 1-n^hthoyl, 2-naphthoyl, etc., and the term 
"aralkanoyl" refers to an acyl groiq) derived from an aiyl-substituted 
alkanecarboxylic acid; 

vrfiereby 4e term "aryF alone or m each of the aralkyl, 
aryloxycarbonylalkyi, aralkoxycaibonylaDqi or N-aralkoxycarbonyl moieties refers 
to a phenyl or n^fadiyl group optionally substibited witibi one or emore substituents 
selected from alkyl, hydroxy, alkoxy and halogen; 

(ii) R', and Ri*' are each hydrogen; X* is -C(=OH -SO2-, N(R*)SQ2, 
NCR'')C(=0) or SC(=0), vrfberem R'' is hydrogen, Ci.salkyi or joined together with 
R^ eiflier directly to form a 5-7 membered hetCTOcycle such as pyrrolidinyl or 
piperidinyl, or througjli a heteroatom selected from N, O and S, to fomi a 6- 
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membered heterocycle with the nitrogen to which they are attached such as 
morphoUnyl, piperazyl, or N-Cusalkyl-piperazyl; is a substituted or nnsubstituted 
Ci-6alkyl, a 5-6 membered heterocycle or a 6-10 carbon atoms aryl moiety 
substituted with Ci^alkyi, Cj.aaikoxy, hydroxy, halogen, N(R^2, C(=0)OR^ - 
C(=0)N(R% -S02N(R% CH2N(R% N(R^C(=0)R" or N(R")S02R'; is 0R\ 
N(R*)2, Ci^kenyl-R^ or -[CR^^nR*"; and -X^-X^-R* together represent - 
CR(Jl^C(=<)^^ wherein m is an integer fix>m 0 to 5, 

Y is O or NH, R** and R** are independently hydrogen, OR*, N(R% CMalkenyl-R*' or 
-[CR'TR^IJI^ wherein n is an integer firom 0 to 5, R* is hydrogen or CMalkjl, R^ is 
hydrogen, hydroxy or Ci^^aJkyl and R^ is hydrog^ substituted or unsubstituted aryl, 
5- or 6-membered heterocycle, C].6alk3^ or Cj.^alkenyl, Cs-Tcycloalkyl, 5- to 7- 
membered carbocyclic or 7- to 10-mCTibered bicyclic carbocyclic ring, benzofutyl, 
indolyl, azabicydo C7-ncycloalkyl or benzopiperidinyl; R^ is hydrogen, substituted 
or unsubstituted Ci.6alkyl or (CH2CH20)pCH3 or (CH2CH20)pH wherem p is an 
integer from 0 to 5, and R^ is hydrogen, or substituted or unsubstituted aryl, 
heterocycle, 5- to 7-membered carbocyclic or 7- to 10-membered bicyclic 
carbocyclic ring; 

(iii) R; R^ and R^' are each hydrogen; X* is -C(=OH -SO2-, N(ROS02, 
N(R'^)C{=0) or SC(=0) , wherein R"" is hydrogen, Ci.jalkyl or joined together with 
R^ either directly to form a 5-7 membered heterocycle such as pynolidinjd or 
piperidinyl, or through a heteroatom selected from N, O and S, to form a 6- 
membered heterocycle with the nitrogen to which they are attached such as 
morpholinyl, piperazyl, or N-Ci-aalkyl-piperazyl; R^ is a substituted or unsubstituted 
Ci.^alkyl, a 5-6 membered heterocycle or a 6-10 carbon atoms aryl moiety 
substituted with CMalkyI, Q-aalkoxy, hydroxy, halogen, N(R% C(=0)OR^ - 
C(=0)N(R»)2, -SQ2N(R% CH2N(R")2, N(R'^C(=0)R* or N(R')S02R"; R^ is 0R\ 
N(R% Ci^alkenyl-R'' or --[CR'^I^oR^ and -X^-X^-R^ together represent - 
CH(R**)C(=0>Y-[CR^R^xrJt?, wherein m is an integer jfrom 0 to 5, Y is O or NH, R* 
is hydrogen, OR*, Ci.4alken)i-R'' or -[CR^^nR''; wherein n is an integer 

firom 0 to 5, R*" is hydrogen or Cujalkyl, R^ is hydrogen, hydroxy or Ci^ialkyl and R® 
is hydrogm, substituted or unsubstituted aryi, 5- or 6-membered heterocycle, Cu 
$allgrl or Ci-salkenyl, C3.7cycloa]kyl, 5- to 7-membered carbocyclic or 7- to 10- 
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membered bicyclic carbocyclic ring, benzofiiryl, indolyl, azabicyclo Cy.ucycloalkyl 
or benzopiperidinyl; is hydrogen, substituted or unsubstituted Ci-e^lkyl or 
(CH2CH20)pCH3 or (CH2CH20)pH wherein p is an integer from 0 to 5, and is 
hydrogen, or substituted or unsubstituted aryl, heterocycle, 5- to 7-membered 
carbocyclic or 7- to 10-membered bicyclic carbocyclic ring; 

(iv) R' and R^' arc each hydrogen; is -C(=0)-, -SO2-, N(R^)S02, 
^(FC)C(rO) or SC(=0), wherein R'' is hydrogen, Ci.salkyl or joined togettier with 
R' either directly to foim a 5-7 membered heterocycle such as pyrrolidinyl or 
piperidinyl, or throu^ a heteroatom selected firom N, O and S, to form a 6- 
membered heterocycle with the nitrogen to vAddh they are attadied such as 
morpholinyl, piperazyl, or N-Ci.3alkyi-piperazyl; R^ is a substituted or unsubstituted 
Ci.6allQ^l» a 5-6 monbered heterocycle or a 6-10 carbon atoms aryl moiety 
substituted with Ci^a^I Ci.jalkoxy, Iq^droxy, halogen, C(=0)OR', - 
C(=0)N(R«)2, -S0^(R% CH2N(R")2, N(R^(=0)R* or N(R»)S02R^ R^ is 0R^ 
N(R% Ci^enyl-R*^ or -[CR*ll^ Jl*^; R' is hydrogen, OR*, N(R")2, CMalken^-R*^ 
or -[CR^^nR"; and -X^-X'-R* together represent -CH(R^C(=0)NHCH(R")C(=O> 
Y-[CR^R^^ wherein m is an integer from 0 to 5, Y is O or NH, R^ and R*^ are 
independently hydrogen, 0R^ N(R^, CMalkenyl-R'' or -[CR^^nR*" wherein n is 
an integer from 0 to 5, R" is hydrogen or CMalkyl, R^ is hydrogen, hydroxy or Cj. 
4alkyl and R^ is hydrogen, substituted or unsubstituted aryl, 5- or 6-membered 
heterocycle, Ci.6alkyl or Ci-ealkenyl, Cs^TcycIoalkyl, 5- to 7-membQDed carbocyclic 
or 7- to lO-membered bicyclic carbocyclic ring, benzofiiryl, indolyl, azabicyclo C7- 
iicycloalkyl or benzopiperidinyl; R^ is hydrogen, substituted or unsubstituted Ci. 
6alkyl or (CH2CH20)pCH3 or (CH2CH20)pH wherem p is an integer from 0 to 5, 
and R^ is hydrogCT, or substituted or unsxibstituted aryl, heterocycle, 5- to 7- 
membered carbocyclic or 7- to 10-membered bicyclic carbocyclic ring; 

(v) R' and R^' arc each hydrogen; X^ is -C(=0>, -SQ2-, N(R'')S02, 
NCR'^CCO) or SCX=0), wherein R* is hydrogeo, Ci.salkyl or joined together with 
R^ either directly to form a 5-7 membered heterocycle such as pyrrolidine or 
piperidinyl, or through a hetematom selected from N, O and S, to form a 6- 
membered heterocycle with the nitrogen to which they arc attached such as 
morpholinyl, pipera2yl, or N-Ct.3alkyl-piperazyl; R^ is a substituted or unsubstituted 
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Cj-galkyl, a 5-6 membered Heterocycle or a 6-10 carbon atoms aryl moiety 
substituted with Ci.4alkyl, Ci.salkoxy, hydroxy, halogen, N(R% C(=0)OR^ - 
C(=0)N(R^, ^02N(R^2, CH2N(R% N(R**)C(=0)R^ or N(R^S02R'; is OR', 
N(R^, Ci^enyl-R^ or -[CR^^nR"; is hydrogen, 0R\ N(R^, CMalkenyl-R^ 
or 4CR^^nR'; and -X^-X^-R^ together represent -OI(R**XX=0>Y-[CR^R%R^ 
wherein m is an integer fix)m 0 to 5, Y is O or NH, R** is hydrogen, 0R^ N(R*)2, Ci. 
4alkeDyl-R*^ or -[CR'Tl'^nR^; wherein n is an integer from 0 to 5, R* is hydrogen or 
Ci.4alkyl, R^ is hydrog^ hydroxy or CMalkyl and R^ is hydrog^ substituted or 
unsubstituted aryl, 5- or 6-memb^ed heterocycle, Ci^e^Jkyl or Ci^alkenyl, C3. 
Tcycloalkyl, 5- to 7-membered carbocyclic or 7- to 10-membered bicyclic 
caibocyclic ring, benzo&tyl, indolyl, azabicyclo C7.iicycloalk}i or 
benzopiperidinyl; R^ is hydrogen, substituted or unsubstituted Ci^e^iSkyl or 
(CH2CH20)pCH3 or (CH2CH20)pH vdierein p is an integer from 0 to 5, and R^ is 
hydrogen, or substituted or unsubstituted aryl, het^ocycle, S- to 7-membered 
carbocyclic or 7- to lO-membered bicyclic carbocyclic ring; and 

(vi) R', R^ and R^' arc each hydrogen; is Ci^allg^l, C2-6alkenyl, C3- 
Tcycloalkyl, aryl, heteroaryl, T-Ci-ealkyl, T-C2.6alkenyl, vviierein T is aryl, heteroaryl 
or C3.7cycloaIkyI; R^-X^ together represent W wherein W is R\ RtO, R*OCO, 
R^CH(R^CO, RMCH(R^CO, R^'SCHCR^CO, R^SCb, R^'SO or an amino acid 
with a blocked or unblocked amino tenninus, wherein R^ and R^ are each 
independentiy hydrogen, Ci-^alkyl, Ca-Tcycloalkyl, aryl, heteroaryl, T-Ci-^alkyl or T- 
(CH2)i,CH(T)(CH2)n wherein n is an integer from 1 to 4; and -X^-X^-R"* together 
represent -CH(R^C(=X)CHR*^l^ wherein X is (0H3) or O; R' is hydrogen, Ci, 
galkyl, C2.6alkenyl, Ca-Tcycloalkyl, aryl, heteroaryl, T-Ci-ealkyl or T-Ci-^alkenyl; R^ 
is hydrogen or OH; and R*^ is Y, (CHRVY or =CR^(CHRVY, wherein Y is 
hydrogen, OH, -NR*RS aryl, heteroaryl or CO-Z, n is an intega: from 1 to 4, Z is 
OH, -NR^**, OR^ or an amino acid with a blocked or unblocked carboxy terminus, 
R*' is H, Ci.6alkyl or arylCi^jdd, and R^ and R* are each indqiendentiy hydrogen, 
Ci-^alkyl, Cs-Tcycloalkyl, aryl, heteroaryl, T-Ci.6alk3d or T-C2.6alkmyl. 
[0043] In certain embodiments^ the present invention defines particular classes 
of compounds which are of special interest For example, one class of compounds 
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of Special interest includes those compounds of formula (S) having the 

stereochenustry sho>vn in Fonnula (1^): 

R' NH2 

[0044] Another class of compounds of special interest includes those 
compoxmds of formula Qi^) v^^erein, is absent and the compound has the Formula 

Fjl' NH2 

a") 

10045] Another class of compounds of special interest includes those 
compounds of formula (t^) vvfaerein is absent and the compound has Hie Formula 

Ijt* NH2 

r3 p?' . 

[0046] Another class of compounds of special interest includes those 
compounds of formula (S.^) herein and X^ are each absent and the compound 
has the Formula (l"*): 

[0047] Anodier class of compounds of special interest includes those 
coo^unds of formula Ot*) wherein is hydrogen, X^ is CHMe and the compound 
has tiie Formula ([^: 
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[0048] Another class of compounds of special interest includes those 
compounds of formula (I^) 'wlierein is hydrogen, is absent, is -CH(Me)Y- 

O R^^\ 

whereYis ^ ^ 2 the compound has the Formula (I^): 

(f) 

[0049] Another class of compounds of special interest includes those 
compounds of fbnnula Q) wherein R' and R^' are each l^diogen, is CHMe and 
is -C(=0)NH-, and tiie compound has fbe Fomiula (II): 

IjJ NH2 I H 

(H) 

[0050] Another class of compounds of special interest includes those 

compounds of formula 00 >i»*ierein X' is -C(=0)-, R' is hydrogen, X* and X' are 

each absent, and the compound has the Formula (m): 

Ijl NHz 

O r2 R^V. 

[0051] Another dass of compounds of special interest includes those 
compounds of formula (1) vt^erein X' is -C(=0)-, R' and R^' are each hydrogoi, X^ 
is -CHMe, and the compound has the Formula (IV): 



o r2 r3 
(IV) 

[0052] Another class of compounds of special interest includes those 
compounds offormula^ wherein R' and are each hydrogen, X^ is -NR^-, and 
the compound has the Formula (V): 
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Ijl NH2 
(V) 

[0053] Another class of compovmds of special interest includes those 
compounds of formula (V) above having the st^-eochemistry as shown in Formula 




(V^) 

[0054] Another class of compounds of special interest includes those 

compounds of formula (I) wherein R' and are each hydrogen, X' is -C(=0)-, 

is and the compound has the Fonnula (VI): 

Ijl NH2 H 

o r3 

(VI) 

[0055] Anotho- class of compoimds of special interest includes those 

compounds of Fonnula (J) wherein X' is -C(=0)- and the compound has the 

structure as shown in Fonnula (VII): 

R- NH2 

O R2 r3 

(vn) 

[0056] Another class of compounds of spedal interest includes those 

compounds of formula (I) vsiierein X' is CHR'"^ and the compound has Ac 

structure as shown in Fonnula (VUUL): 

R- NH2 

RX1AS2r3r3' 

(vm) 
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[0057] Anoth^ class of compounds of special interest includes those 

compounds of formula (I) wherein X' is CH2, is CHR^, X^ is -C(=0)NR^^ 
and the compound has tiie Formula (IX): 

R' NH2 




R4 
(K) 

[0058] Anoth^ class of compounds of spedal interest indudes those 
compounds of formula (EX) v^erein R^'^ is methyl and the coinpound has the 
Formula (EX"^): 

R' NH2 I Ij^ 




R« 



R2 r3 



(K^) 



[0059] Anotiier class of compounds of special interest includes those 
compounds of formula (I) wherein X' is -C(=OK is CHR^. X' is -CH2^^^R?°^ 
and the compound has the Formula (S): 

NH2 




(3Q 

[0060] Another class of compounds of special interest includes those 
compounds of formula (X) v^erein R'''^ is methyl and the compound has the 



Formula (X^): 



Jjt' NH2 1 



O R2 r9 



'R* 



(X*) 

[0061] In certain other exemplary embodiments, for each of the classes of 
compounds as desoibed above, is hydrogen; is substituted or unsubstituted 
lower alkyl, lower alkylamino, lower heteroaryl, -{CH2)cycloaIkyl,- 
(CH2)hetCTOcycloalkyl, -(CH2)aryl, -(CH2)heteroaryl, optionally substituted with one 
or more occurrences of R^, wherein is hydrogen, alkyl, heteroalkyl, aryl. 
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heteroaryl, -<alkyl)aryl, -(alkyl)heteroaryl, -OR^, -SR^, -N(R^2, -SOiNCR^i, - 
C(=0)N(R^ halogen, -CN, .NO2, -C(=O)0R^> -N(R^C(=0)R^^, \^erein each 
occcuirence of R^ and R^*^ is independently hydrogen, lower alkyl, lower 
heteroalkyl, aiyl, heteroaryl, -(allcyl)aiyl or -(alkyl)heteroaryl; R^ is alkyl, alkenyl, 
heteroalkyl, heteroalkenyl, aryl, heteroaryl, -(alkyl)aryl, -(aliyl)heteroaryl, - 
(heteroaIkyl)aryl, or -(heteFoalkyl)heteroaiyC wherein R^ is optionally substituted 
wifli one or more occurrences of R^^, wherein R*^ is hydrogen, alkyl, heteroalkyl, 
aiyl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -OR*^ -SR^^ -N(R*^, - 
S02N(R^®)2, -C(=0)N(R^^, halogen, -CN, -NO2, -C(=0)OR*®, -N(R^^)C(=0)R^^; 
or or R^^ and R^^, taken together with the atonis to which they are attached, form a 
substituted or unsubstrtuted heterocyclic moiety wherein each occcuirence of R^ 
and R^^ is indepmdently hydrogen, lower alkyl, lower heteroalkyl, axyl, heteroaryl, - 
(alkyl)aryl or -(aUg^Qheteroaryl; and R^ is alkyl, alkenyl, heteroalkyl, heteroalkenyl, 
arjd, heteroaryl, -(alkyl)ai>4, -(alkyl)heteroaryl -(heteroaIkyl)aryl, or - 
(heteroalkyl)heteroaryl, optionally substituted wiA one or more occurrences of R*^, 
i^erein R^^ is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -{alkyl)aryl, - 
(aIkyl)heteroaiyl, -OR^^, -SR^, -N(R%, -S02N(R^®)2, -C(=0)N(R^®)2, halogen, - 
CN, -NO2, -C(-0)OR'®, -N(R^®)C(=0)R^, wherein each occcurrence of and 
R"*^ is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, - 
(alkyl)aiyl or -(alkyl)heteroaryL 

[0062] A number of important subclasses of each of the foregoing classes 
deserve separate mention; tiiese subclasses include subclasses of the foregoing 
classes in which: 

[0063] i) R^ is substituted or unsubstituted, linear or branched, cyclic or acyclic 
alkyl or alkenyl; 

[0064] ii) R^ is substituted or unsubstituted aryl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryl or heterocyclic; 
[0065] iii)R*isoneof: 
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^"^-O^ •^"'"-O^ ""^Cg. '""^■€sv> 

'"^"^> "V^' ""^^x '""^^> 

HN pj H 

-€0^ '"fcV^ '};>-^ ^"9s^ 
""^-O^ -"^Ci^ -"-"i^t^ ;\iQ. 

«'^X "yV 

(R-'V^^H^ <R»,i'-''^ (^■•t.ij^ 
whereiix is hydio^n, alkyl, heteroall^ aiyl, hetooaiyl, -(alkyl)aiyl, - 
(alkyl)heteroaryl, "0R*^ -SR^^ -N(R% -SC)iN(R%, -C(=0)N(R^^, halogen, - 
CN, -NO2, -C(0)OR^^ N(R*^C(=0)R^^ or -N(R^^S02R*^; wherein each 
occcurrence of R'^ and R*^ is independently hydrogen, lower alkyl, lower 
hefcraoalkyl, arjd, heteroaiyl, -(alkyl)aryl, -<an7l)heteroai^; or R^^ and R^^, taken 
togeAer with the atoms to viiich they are attached, form a substituted or 
unsubstituted heterocyclic moiety; R^^ is hydrogen, alkjd, heteroalkyl, aiyl, 
heteroaryl, -(alkyl)aiyl, -{alkyl)heteroaryl, acyl or a nitrogen protecting groxip; 
wherrin n and p are each independently integers fiom 0 to 3 and r is an integer fix>m 
1 to 6; whereby each of the foregoing alkyl and heteroalkyl moieties may be linear 
or branched, substituted or unsubstituted, cyclic or acylic, and each of the foregoing 
aiyl, heteroaryl, -(allcyl)aTyl and -(alkyi)heteroaryI moieties may be substituted or 
unsusbtituted; 
[00661 iv)R*isoneof: 
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o o 



^'^t\ \ RID V 



(R'*)r, 



^ 1 



/p- ''P 
wherein n, p, R*^ and R"^ are as dejBned in iii) above; 
[0067] v)R^isonBof: 



o 




^ 




R1° 9 



vAerein n, p, R^^ and R^^ are as defined in iii) above; R^^ is hydrogen, lower 
alkyl, lower heteroalkyl, aryl, heteroarsd, -<alkyl)aiyl; -(alk^)heteioaiyl or acyl; R*^ 
and R*^ are each independently hydrogen, lower alkyl, lower het^oalkyl, aryl, 
heteioaryl, .(alkyl)aiyl, -(alkyl)heteoaiyl, -C(=0)R^^ or ^02R^^, where R^^ is 
hydrogen, lower alkyi, lower heteroalkyl, aryl, heteroar^, -(alkyl)aiyl or - 
(alk)4)heteroaiyl; or R^ and R^^ taken together form a 5-8 memb^^ed heterocyclic 
ring; or R^ and one occmrence of R^^ taken together, form a substituted or 
unsubstituted, saturated or unsaturated heterocyclic ring; 
[00681 vi)R'is: 

(^'\ 
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wherein n is 1-2; p is 0-1; is hydrogen, alkyl, heteroalkyl, aryl, 
heteroaiyl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR^®, -SR^, -N(R^^, -SOzNCR^^, - 
C(=0)N(R'^)2, halogen, -CN, -NO2, -C(=0)OR^^ -N(R'V(=0)R'^ or - 
N(R^'^)S02R^^> vdierein each occcmraice of R^® and R^^ is independently 
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or - 
(alkyI)heteioaryl; or R^® and R^^, taken together with the atoms to which they are 
attached, form a substituted or unsubstituted heterocyclic moiety; R^^ and R*^ are 
each independently hydrogen or lower alkyl; or R^^ and R^^ taken together form a 5- 
8 membered heterocyclic ring; or R^^ and one occurrence of R^^, taken togeflier, 
form a substituted or unsubstituted, saturated or unsaturated heterocyclic ring; 



wherein a is 0 or 1; n is from 0-4; and R^^ and R^^ ate as defined in vii) 

above; 

[0070] viii) R^ is: 



vrfietdn R^ is hydrogen, halogen, -CN, -NO2, lower alkyl, lower 
heteroalkyl, -(alkyl)aryl, -(alkyl)heteroaryl, -OR^® or -N(R*^)S02R*^; wherem each 
occcurrence of R^® and R^^ is independently hydrogen, lower all^l, lower 
hetCToaUqd, aryl, hetoroaryl, •<alkyl)aryl, -(alkyl)hetKoaryl; whareby each of the 
foregoing alkyl and heteroalkyl moieties may be linear or branched, substituted or 
unsubstituted, cyclic or acylic, and each of the foregoing aryl, heteroaryl, - 
(alkyl)aTyl and -<aIkyl)hetfflcoaryl moieties may be substituted or nnsusbtituted; 
[0071] fac)R^is: 



10069] vii)R4s: 



RiA 
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O 

wherein is as defined in viii) above; and R^^ is hydrogen or lower alkyl; 
[0072] x) is: 



whCTein n is 1-2; p is 0-1; R^"^ is hydrogen, alkyl, hetax)alkyl, aryl, 
heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR^®, -SR*^ -N(R% -SOiNCR^ V - 
C(=0)N(R^^)2, halogen, -CN, -NO2, -C(=0)OR^^ .N(R'^C(=0)R^^ or - 
N0R.*^O2R^^, wherein each occcuirence of R*^ and R^^ is independently 
hydrogen, lower alkyl, lower heteroall^, aryl, heteroaryl, -(allqrl)aryl or - 
(alkyl)heteroaryl; or R^® and R'^, taken togeflier with the atoms to which they are 
attached, form a substituted or unsubstituted heterocyclic moiety; R^^ and R^^ are 
each independently hydrogen or lower alkyl; or R"^ and R^^ taken together form a 5- 
g membered heterocyclic ring; or R^^ and one occurrence of R'^, taken together, 
form a substituted or unsubstituted, saturated or unsaturated heterocyclic ring; 
[00731 xi) R^ is: 



vAerem R^ is hydrogen, halogen, -CN, -NO2, lower allgd, lower 
heteroalkyl, -<alkyl)aryl, -(alkyl)heteroaiyl, -OR^® or -N(R*^S02R^^; \Aerein each 
occcurrence of R^^ and R^^ is indq)endently hydrogen, lower alkjd, lower 
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, •<alk)d)heteroaiyl; v^rtiereby each of the 
foregoing alkyl and heteroalkyl moieties may be linear or brandied, substituted or 
unsubstituted, cyclic or acylic^ and each of the foregoing aryl, heteroaiyl, - 
(aUyI)aryi and -(a]kyl)hetm>aiyi moieties may be substituted or unsusbtituted; 
[00741 xuOR^is: 
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RiA 




A 



vAierem is as defined in x) above; and R is hydrogen or lower alkyl; 
[0075] xiii) compounds of subsets vi)-xii) wherein R^^ is methyl, methoxy or 
halide; 

[0076] xiv) compounds of subsets vi)-xii) wherein R^^ is melhyl, meflioxy or F; 

[0077] xv) compounds ofsubsetsvi)-xii)wheremR^ is methyl; 

[0078] xvi) compounds of subsets viii) and xii) wherein R^^ is hydrogen, 

methyl or ethyl; 

[0079] xvii) R^ is: 



wherein TSO^ and R^^ are each independently hydrogen, lower alkyl, lower 
heteroall^, aryl, heteroaiyl, -(alkyl)aryl or -(alkyl)heteroaiyl; 
[0080] xviii) compounds of subset xvii) wherein R*"^ and R^^ axe each 
independently cyclic or acyclic lower alkyl; 



independently methyl, ethyl, propyl, butyl, pentyl, isopropjd, isobutyl, seo-butyl, 
isopentyl or cyclopropyl; 
[0082] XX) R* is: 



\sfcerem R^ is hydrogen, lower dSkyU Iowct heteroalkyl, aiyl, heteroaiyl, - 
(alkyl)aiyl or -(alkyl)heteroaiyl; R*^ and R^*" are each independently hydrogen, 
lower alkyl, lower heteroalkyl, aryl, heteroaiyl, -(alkyl)aiyl, -(alkyl)heteroaiyl, - 
C(=0)R^^ or -SOiR^^, where R^^ is hydros lower alkyl, lower heteroalkyl, aryl, 
heteroaiyl, -(alkyl)aryl or -(allqrl)heteroaiyl; or R^^ and R"' taken together form a 5- 
8 membered heterocyclic ring 




[0081] xix) compounds of subset xvii) wh^:ein 



R^ and R^ ate each 
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[0083] xxi) compounds of subset xx) wterein R is substituted or 

unsubstituted, linear or branched, cyclic or acyclic lower alkyl; R^'^ is lower alkyU 
and R^^ is--S02R^° wherein R^^ is lower alkyl; 

[0084] xxii) compounds of subset xx) wherein R^^ is substituted or 

unsubstituted, linear or brandied, cyclic or acyclic lower alkyl; R^^ and R^^, taken 
together wifli the nitrogen atom to \^ch they are attached, fonn a 5- or 6-membered 
cyclic sulfonamide moiety; 



[0085] xxiu) R^ is one of: 




[0086] xxiv) R^ is one of: 
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[0087] xxv) R' is one of: 




[0088] xxvi) is lowCTalkyl,-CH2NR^R^ or -(CH2)phenyI, wherein the 

phenyl groiq) is optionally substituted with one or more occurrences of R , v^erein 
R^^ is hydrogen, alkyl, heteroaUgl, aryl, heteroaryl, -(allcyl)aryl or - 
(alkyl)heteroaryl, -OR^, -SR^, -N(R^, -SQ2N(R^^, -C(=0)N(R^, halogen, - 
CN, •NO2, -C(=0)OR^, -N(R^C(=0)R^, wherein each occcmxence of R^ and 
R^ is independently hydrogen, lower alkyl, lower heteroalkyl, aiyl, heteroaiyl, - 
(alk)d)aiyl or -(alkyl)heteroaryl; and vrfierein R^ and R^ are each independently 
hydro^n, lower alkyl, lower heteroallq^l, aiyl, heteroaiyl, -(alkyl)aryl or - 
(alk^)het^oaryl; hereby each of the foregoing alkyl and heteroalkyl moieties may 
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be linear or branched, substituted or unsubstituted, cyclic or acylic, and each of the 
foregoing aryl, heteroaryl, -(alkyl)aryl and -(alkyl)heteroaryl moieties noay be 
substituted or unsusbtituted; 

[0089] xxvii) is lower alkyl, -CHiNR^^ or -<CH2)phenyl, wherein the 

phen)d group is optionally substituted with one or more occurrences of R^^, viierein 
R^^ is hydrogen, alkyl, alkoxy or halogen; and wherein R^ and R^ are each 
indepradently hydrogen, lower altjd, lower heteroalkyl, aryl, heteroaiyl, -(alkyl)aiyl 
or -(alkyi)heteroaryl; whereby each of the foregoing alkyl and hetero^lkyl moieties 
may be linear or branched, substituted or unsubstituted, cyclic or acylic, and each of 
the foregoing aryl, heteroaryl, -(alkyl)aryl and -(alkyl)heteroaryl moieties may be 
substituted or unsusbtituted; 
[0090] xxviii) R^ is one ot 




wherein R^ is hydrogen, alkyl, heteroalkyl, aiyl, heteroaryl, -<alkyl)aryl or - 
(alkyl)heteroaryl, -OR^, -SR^, -NCR^)2, -S02N(R^)2, -C(=0)N(R^^, halogen, - 
CN, -NO2, -C(=O)0R^, -N(R^)C(=0)R^^, wherein each occcurroice of R^ and 
R^ is independentiy hydrogen, lower alkyl, lower hetraoalkyl, aryl, heteroaryl, - 
(alkyl)aryl or -(alkyl)heteroaiyl, wherein q and s are each independently integers 
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from 0 tx) 3 and u is an integer from 1 to 6; whereby each of the foregoing alkyl and 
heteroalkyl moieties may be linear or branched, substituted or unsubstituted, cyclic 
or acylic, and each of the foregoing aryl, heteroaryi, -(alkyl)aiyl and - 
(alkyl)heteroaryI moieties may be substituted or unsusbtituted; 
[0091] xxix) is one of: 

: : : : 




wfaeiein each occcurrence of R is independently hydrogen or lower alkyl; 
each occurrence of X is independently a halogen; s is an integer from 0 to 3 and u is 
an integer from 1 to 6; whereby each of the foregoing alkyl moieties may be linear 
or branched, substituted or unsubstituted and cyclic or aqrlic; 
[0092] xxx) compounds ofsubset xxix) wherein X is chlorine or fluorine; 

[0093] xxxi) compounds ofsubset xxix) wh^ein each occurrence of X is 

fluorine; 

[0094] xxxii) compounds of subset xxix) \\4ieiein R^ is methyl; 

[0095] xxxiii) R^ is one of: 
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i ; - 

V X V ^X^ /O S 

= -i-* •i" I ll 

* • ■ «a^n/ ^aX/w 




[0096] xxxiv) is one of: 




[0097] XX3CV) is one of: 

ID XX Xi, ^ 

•WVW •WVWl •WWV\ •wOlA, 

'XT ^ W 

F 

[0098] xxxvi) R^ is one of: 
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Y (y V 

F 

[0099] xxxvii) R*^ is hydrogen or halogen; 

[0100] xxxviii) is hydrogen or F; 

[0101] xxxix) R^ is hydrogen; 

[0102] xl) R^ is hydrogen, methyl or halogen; 

[0103] xli) R^' is hydrogen, methyl or F; 

[0104] xlii) R^ ' is hydrogen; 

[0105] xmO one ofR' and R^' is halogen; 

[0106] xUv)R^andR^' are each indepoidently hydrogen or F; 

(01071 xlv) and R^' are eadi F; 

[0108] xlvO R^ and R^' are each hydrogen; 

(01091 xlvii)X'is-C(=0>; 

[01101 xlviu) is CHR^^ and R'^'^ is hydrogen or linear or branched 

substituted or unsubstituted alkyl; 
[01111 xlix)X^isCH2; 

[0112] 1) X^ is CHR"^ and R'^^ is hydrogen or linear or branched 

substituted or unsubstituted aQ^l or -fllkyl(aiyl); 

[0113] li) X^ is CHR^ and R'^ is methyl, ethyl, propyl, isopropyl, butyl, 

isobutyl, t-but]d, ben2yl or phenetfayl; 

[0114] hi) X^ is CHR'"^ and R^ is methyl, ethyl, propyl, isopropyl or 

jAienethyl; 

[0115] liii)X^isCHMe 

[0116] liv) X^ is -NR'^^- and R'"* is hydrogen or linear or branched 

substituted or unsubstituted alkyl; 

[01171 Iv) X^ is -NR^- and R^ is C1-C3 alkylj 

[0118] lvi)X2isNH; 
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H 2 

[0119] Ivii) is NHY wh^e Y is ^ ^ where each 

occmrence is independently hydrogen, or an aliphatic, heteroaliphatic, aiyl, 
heteroaryi, -(alkyl)aryl, ^allq^l)heteroaiyl, -^eteroallcyl)aryl, or 
(heteroaIkyl)heteroaryI moiety; whereby each of the foregomg aliphatic and 
heteroaliphatic moieties may be linear or branched, substituted or imsubstituted, 
cyclic or acylic, saturated or unsaturated, and each of the foregoing aryl, heteroaiyl, 
-(alkyl)aryl and -(alkyl)heteroaxyl moieties may be substituted or unsusbtituted; 




(0120] Iviii) is -CH(Me)Y- where Y is \ ^ ^ where each 

occurrence is hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl, -(alkyl)heteroaryl, -<heteroallq4)aryl, or -(heteroalkyl)hetBroaryl moiety; 
whereby each of &e foregoing aliphatic and heteroaliphatic moieties may be linear 
or branched, substituted or unsubstituted, cyclic or acylic, saturated or unsaturated, 
and each of the foregoing aryl, heteroaryl, -(alkyl)aryl and -(alkyl)hetMoaryl 
moieties may be substituted or unsusbtituted; 
[0121] lix)X^ is absent; 

[0122] be) X^ is (CHR'^)b -CH2NH-, -C(=0)NH-, or -SO2-, wherein each 

occurrence of is independently hydrogen, an aliphatic, heteroaliphatic, aryl, 
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl, or 
(heteroalkyi)heteroaryl moiety, and k is an integer from 1 to 3 and each of the 
foregoing aryL, heteroaryl, -(alkyl)aryl and -(aIkyl)heteroaryl moieties may be 
substituted or unsusbtituted; 
[0123] bd) X^ is absent; 

[0124] bdi) X^ is -C(=0)NH-; 

[012S] bdii) X^ is CHR^^ X^ is -NR^- and R^ and R^^ are each 

independently hydrogen or linear or branched substituted or unsubstituted allgd; 
[0126] bciv) X^ i s CHR^^ and X^ is NH; vdierein R^^ is hydrogen or linear 

or branched substituted or imsubstituted alkyl; 
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[0127] Ixv) is CH2 and is NH; 

[0128] Ixvi) X^ and X^ are each absent; 

[0129] Ixvii) X^ is CHR^ and X^ is CH2NH; wherein is hydrogen or 

linear or branched substituted or unsubstituted alkyl; 

[0130] bcviii) X^ is CHR^ and X^ is <;(=0)NH-; wherein R^ is 
hydrogen or linear or branched substituted or unsubstituted alkyl or -alkyl(aryl); 
[0131] box) R"* is siibstitoted or unsubstituted, Knear or branched, cycKc or 

acyclic alkyl, phenyl or -(CH^henyl, ^^erein the phenyl group is optionally 
substituted with one or more occurrences of K*^, wherein R^^ is hydrogen, alkyl, 
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -{alkyOhetetoaryl, -OR*^ -SR'*^, - 
N(R^^, -S02N(R^®)2, -C(=0)N(R^^)2, halogen, -NO2, -C(=0)OR^^ - 

N(R^®)C(=0)R^^ or -NCR'^^SOiR'^; wherein each occcurrence of R*^ and R^ is 
independentiiy hydrogen, lower alkyl, lower heteroalkyl, aryl, heteoraryl, -(alkyl)aryl 
or -(alkyl)heteroaryl; 

[0132] boc) R"* is substituted or unsubstituted, linear or branched, cyclic or 

acyclic alkyl, phenyl or -(CH2)phenyl, wherein the phenyl group is optionally 
substituted with one or more occurrences of R^^, wherein R*"^ is hydrogen, 
hydroxyl, alkyl, alkoxy or halogen; 
[0133] had) R^ is one of: 
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0 — 


























H 





L^N^ k^N^ tiorJ 

\rfierein eadi occurrence of R"*^ is independently hydrogen, alkyl, 
heteroalkyl, aryl, heteroaryl, -(alkyl)aiyl or -(aIkyl)heteroaiyl, •0R'*^ -SR^^ - 
N(R%, .S02N(R%, -C(=0)N(R^%, halogen, -CN, -NO2, -C(=0)OR^^ - 
N(R'*®)C(=0)R^, wherein each occcurrence of R*® and R"^ is independently 
hydrogen, lower alkyl, lower heteroalkyl, aiyl, heteroaryl, -(alkyl)aryl or - 
(alkyl)heteroaryl, wherein v and w are each independently integers from 0 to 3 and x 
is an integer from 1 to 6; whereby each of the foregoing alkyl and heteroalkyl 
moieties may be linear or branched, substituted or unsubstituted, cyclic or acyhc, 
and each of the foregoing aryl, heteroaryl, -(alkyl)aryl and -(alkyi)heteroaiyl 
moieties may be substituted or imsusbtituted; 
[0134] Ixxii) R^ is hydrogen; 

[0135] bodii) R'* is methyl, ethyl, propyl or one of: 
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wherein each occcurrence of R"*^ is independently hydrogen, lower alkyl or 
C(=0)OR'*^, wherein R'^^ is hydrogen, lower alkyl, lower heteroalkyl, aryl, 
heteioaryi, -(alkyl)aiyl or -(al]cyl)heteroaryl; each occurrence of X is independently 
a halogen; w is an integer from 0 to 3 and x is an integer from 1 to 6; whereby each 
of the foregoing allgd and heteroalkyl moieties may be linear or branched, 
substituted or unsubstituted, cyclic or acylic, and each of the foocegoing aryl, 
heteroaryl^ -(alkyl)aiyl and -(alkyl)heteroaiyl moieties may be substituted or 
unsusbtituted; 

Ixxiv) compounds of subset bodii) vdierein w is 1 ; 
Ixxv) compounds of subset bcxiii) wheardbi w is 0; 
bocvi) compounds of subset bcxiii) wherein X is 1, 3 or 4; 
bocvii) compounds of subset Ixxiii) wherem X is chlorine or fluorine; 
Ixxviii) compoundsof subset Ixxiii) wherem each occurrence of X is 

Ixxix) compoundsof subset Ixxiii) wherein R*^ is methyl; 
Ixxx) is methyl, ethyl, propyl, isopropyl or one of: 



[0136] 

[0137J 

[0138] 

(01391 

[0140) 

fluorine; 

[0141] 

[0142] 





wherem R^^ is hydrogen, hydroxyl, lower aDqd, lower alkoxy, halogen, 
C(=OpR^^ aryl, heteroaiyl, -(alkyi)aryl or -(aIkyi)heteroaiyl, wherein R"*^ is 
hydrogen, low^ alkyl, lower heteroalkyl, aryl, heteoraryl, -(altyl)aiyl, - 
(alkjd)heteroaryl, -(het©roalkyl)aryl or-Obieteroalkyi)heteroaryl; 
[0143] bcxxi) R* is methyl, ethyl, propyl, isopropyl or one of: 
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[0144] Ixxxii) is one of: 





[0145] Ixxxiii) is methyl, ethyl, propyl, isopropyl or one of: 



C02Me 

[0146] Ixxxiv) is methyl, ethyl, propyl or one of: 



1^ 




[0147] Ixxxv) R', and R^' are each hydrogen, X' is -C(=0)-, X' is - 

C(=0)NH-, R' is as described in subset xxiii, R^ is as described in subset xxxiv, X^ 
is as described in subset li, and R"* is as described in subset Ixxxiii; 
[0148] bocxvi) R', R^ and R^' are each hydrogen, X* is -C(-0)-, is - 

C0=O)NH-, R' is as described in subset xxiv, R^ is as described in subset xxxv, X^ is 
as described in subset lii, and R"^ is as described in subset Ixxxiv; and/or 
[0149] bcxxvii) R', R^ and R^' are each hydrogen, is -C(=OKX^ is - 
C(=0)NH-, R^ is as described in subset xxiv, R^ is as descaibed in subset xxxvi, X^ 
is as described in subset lii, and R"^ is as described in subset bcxxiv. 
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[0150] 



It will be appreciated that for each of the classes and subclasses 



described above and herein, any one or more occurrences of aliphatic or 
heteroaliphatic may independently be substituted or unsubstituted, cyclic or acyclic, 
linear or branched, saturated or unsaturated and any one or more occurrences of aryl, 
heteroaryl, cycloaliphadc, cycloheteroaliphatic may be substituted or unsubstituted. . 



variables described in Q- through bocxvii) above (eg., R', R*, X^ R^ R^ R^', X^ 
and R\ among ofhers) are considered part of ihe invention. Thus, the invention 
encompasses any and all compounds of formula I generated by taking any possible 
pennutation of variables R', R*, X^ R^ R^ R^', X^ X^ and R^ and other 
variables/substituents (&g., R^'^ R^, Y, R^, etc.) as further defined for R\ 
R\ X^ R^ R^ R^', X^ X^ and R\ described in i)- through boocvii) above, 
[0152] For example, an exemplary combination of variables described in i)- 

through IxxxviO above includes those compounds of Formula I wherein: 

R' is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or - 
(alkyl)heteroar)i; 

R* is alkyl, heteroalkyl, aryl, heteroaryl, -(aikyl)aryl or -(alkyl)heteroaryl; 
X* is -C(K)K -S{=0>, -CX=NH)-, -C(=S)-, "NC(=0>, -NC(=SK -N<:(=N. 
ON)-, -NS(02)-, -CHR^^-, -SO2-, -COO, -C(-0)C(R^^ V, or -SC(=0)- wherein 
each occurrence of R^^ is independently hydrogen, or an aliphatic, heteroaliphatic, 
aromatic or heteroaromatic moiety; 

is alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -<alkyl)heteroaryl; 
is hydrogen, halogen, allqrl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or - 
(alkyl)heteroaryl; 

R^' is hydrogen, halogra, or lower alkyl; 

R'* is alkjd, heteroalkyl, aryl, heteroaryl, -(alkyl)aryi or -(alkyOheteroarjd; 
is absent, -NR^-, -(CHR^)j-, -NR^Y-, or <CHR^)jY. wherem 
each occurrence of R^ is independently hydrogen or an aliphatic, heteroaliphatic, 
aromatic or heteroaromatic moiety, each occurrence of Y is independently 



[0151] 



The reader will also appreciate that aU possible combinations of the 




^ wherein, for each ind^ndent occurrence of t, R is hydrogen. 



43 



wo 2005/005374 



PCT/US2003/039276 



or an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, and wherein each 
occurrence of j and t is independently an integer from 1 to 4; and 

is absent, -NHCO, ^NHSCb-, -NHCONH-, -NHCOO-, -CH2NH-, - 
C(K)K -S(=OK -CeNH>, -C(=SK -NC(=S)N-, -N-C(-N^N)N-, .NS(02)N., - 
S(V, -CONR^\ -C00-, -(CHR^ V, or -NR^\ wherein each occurrence 
of is independently hydrogen, an aliphatic, heteroaliphadc, aromatic or 
heteroaromatic moiety, and k is an integer from 1 to 3. 

[0153] Other exemplary combinations are illustrated by compounds of fhe 

following subgroups I and H: 

[0154] L Compounds haying the structure (and pharmaceutically 

acceptable derivatives fliereof): 

M NH2 

wherein R^ R^, R^, R^ , X^ and K* are as defined generally and in classes 
and subclasses hereuL 

hi certain embodiments, has one ofthe following structures: 




v^erein is hydrogen, halogen or an aliphatic, hetCToaliphatic, aryl, 
heteroaryl, -{alkyl)aryl, -(a]kyl)heten)aryl, -(heteroalkyl)aryl, or 
(heteroalkyI)heteioaryl moiety; 

R* is an aliphatic, heteroaliphatic, aiyl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryl, -(heteroalkyl)aiyI, or -(heteroalkyl)heteroaiyl moiety, or R\ taken 
together with R^ or a substituent present on Y or X^ may form a cycloaliphatic, 
cycloheteroaliphatiCj ar^ or heteroaryl moiety; 

is hydrogen or an aliphatic, heteroaliphatic, aiyl, heteroaijd, - 
(alkyi)aiyl, -(alkyl)heteroaryl, -(hetCToalkyl)aryl, or-(heteroalkyl)heteroaryl moiety, 

R^' is hydrogen, or an aliphatic, heteroaliphatic, aryl, hetcanoaryl, - 
(alkyl)aiyl, -(alk^)heteroaiyl, -(hetwoaIkyl)aiyl, or -^eteroalkyl)heteroaryI moiety. 
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or taken togeflier with R"* may form a cycloaliphatic, cycloheteroaliphatic, aiyl 
or heteroaryl moiety; 



independmt occurrence of t, R is hydrogen, or an aliphatic, heteroaliphatic, aryl, 
heteroaiyl, -(alkyl)aryl, ^alkyl)heteroaryl, -(heteroalkyl)aiyl, or - 
(heteroalkyl)heteroaryl moiety, or one occurrence of R^ taken together with R^ 
may form a cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryl moiety; t is an 
integer from 1 to 4; and 

is absent, -NHCO-, -NHSO2-, -NHCONH-, -NHCOO-, -CH2NH-, - 
C(=0)-, .S(=OK -C(=NH)-, -C(=S)-, -NC(=S)N-, .N"C(=N-ON)N-, -NS(02)N-, - 
SO2-, -C(=0)NR^\ "C(=S)NR^S -COO-, (CHR^^)^ -CHiNR^^ or - 
NR^\ wherein each occurrence of R^^ is independently hydrogen, an aliphatic, 
heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -{heteroalkyl)aryl, 
or -(heteroalkyl)heteroaryl moiety, or R^^ taken together with R^ may form a 
cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryl moiety, and k is an integer 
from 1 to 3. 




In certain embodiments, 



[0155] 



has one of the following 



structures: 





RX2A 



or 



hi certain embodiments, r3 



/ X2 R* 



[0156] 



has one of the following 



structures: 
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L Jt • 

9 

wherein R', R^ R^, R'"^', R^ and t are as defined above and in classes 
and subclasses herein. 

(01571 ^ certain CTibodiments, has one of the following 

structures: 




wherein and are as defined above and in classes and subclasses herein. 

[0158] n. Compounds having the structure (and pharmaceutical^ 

acceptable derivatives thereof): 




wherein R\ R\ and R^ are as defined generally and in classes and 
subclasses herein. 

[0159] In certain embodiments for compounds as described in subgroups I- 

H above, R^ is a substituted or unsubstituted ar^, heteroaryl, -(al]grl)aryl, - 
(alkyl)heteroaryl or heterocyclic moiety, hi certain exemplary embodiments, R^ has 
one of flie following structures: 
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[0160] In certain embodimmts, for compounds as described in subgroiqis I- 

n above, has one of the following structures: 




[0161] In certain embodiments, for compounds as described in subgroup I 

above, ^ is halogen. In certain exemplary embodiments, is F. In certain other 
embodiments, R^ is hydrogen. 

[0162] In certain embodiments for compounds as described in subgroiq)s I 

and n above, R"* is substituted or unsubstituted, linear or branched, cyclic or acyclic 
alkji, phenyl or -(CH2)phenyl, herein the phenyl group is optionally substituted 
with one or more occurrences of R*^, wherein R*^ is hydrogen, alkyl, heteroalkyl, 
aryi, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR^, -SR^, -N(R^^)2, - 
S02N(R®)2, -C(=0)N(R*^)2, halogen, -Ca^, -NCb, -C(=0)OR'*^ -N(R^^C(=0)R'*^. 
^CTcin each occcurrence of R"^^ and R"^ is independently hydrogen, lower alkyl, 
lower heteroalkyl, aryl, heteroaiyl, -(alkyl)aryl, -(alkyl)heteroaiyl9 - 
(heten>alkyl)ax^, -(heteroalkyOheteroaiyl. hi certain other exemplary embodiments, 
R^ is substituted or unsubstituted, linear or branched, cyclic or acyclic alkyl, phenyl 
or -(CH^phenyl, wfaoiein the phenyl ffoup is optionally substituted witii one or 
more occurrences of R*^, i^erein K*^ is hydrogen, hydroxyl, alk^, dlkoxy or 
halogen. In certain exemplary ^bodiments, R^ has one of the following structures: 
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[0163] In certain exemplary embodiments, for cxjmpoimds as described in 

subgroups I and n above, is a substituted or unsubstituted, linear or branched 
lower alkyl moiety. In certain other exemplary embodiments, is methyl, ethyl, 
propyl, isopropyl orphenethyl. 

[0164] It will also be appreciated that for each of the subgroups I-II 

described above, a variety of other subclasses are of special interest, including, but 
not limited to those classes described above i)-bQcxvii) and classes, subclasses and 
species of compounds described above and in the examples herein. 
[0165] Some of the foregoing compounds can comprise one or more 

asymmetric centers, and thus can exist in various isomeric forms, e.g,, stereoisomers 
and/or diastereomers. Thus, inventive compounds and pharmaceutical compositions 
fha:eof may be in the form of an individual enantiomer, diastereomer or geometric 
isomer, or may be in the form of a mixture of stereoisomers. In certain 
embodiments, the compounds of the invention are enandopure compounds. In 
certain olher embodiments, mixtures of st^eoisomers or diastereomers are provided. 
[0166] Furthermore, certain compounds, as described herein may have one 

or more double bonds that can exist as either the Z or E isomer, unless otherwise 
indicated. Tbc invention additionally encompasses the compounds as individual 
isomers substantially fi:ee of other isomears and alternatively, as mixtures of various 
isomers, e.g., racemic mixtures of stereoisomers, hi addition to flie above- 
mentioned compounds per se^ this invention also encompasses pharmaceutically 
acceptable derivatives of these compoxmds and comjwsitions comprising one or 
more compounds of the invention and one or more pharmaceutically acceptable 
excipients or additives. 

Compounds of the invmtion may be prepared by crystallization of compound of 
formula (J) under different conditions and may exist as one or a combination of 
polymorphs of compound of general formula (f) forming part of this invention. For 
example, different polymorphs may be identified and/or prepared using differmt 
solvents, or differmt mixtures of solvents for recrystallization; by perfomoir^ 
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ciystallizatioiis at different temperatures; or by xising various modes of cooling, 
ranging from very fest to very slow cooling during crystallizations- Polymorphs may 
also be obtained by beating or melting the compound followed by gradual or fast 
cooling. The presence of polymorphs may be determined by solid probe NMR 
spectroscopy, JR spectroscopy, differential scanning calorimetry, powder X*ray 
difEractogram and/or other techniques. Thus, flie preset invention encompasses 
inventive compounds, their derivatives, their tautomeric forms, their stereoisom^ 
their polymorphs, tiieir phannaceudcally acceptable salts their phannaceutically 
acceptable solvates and pharmaceutically acceptable compositions containing fliem. 
[0167] 2) SynOtetic Overview: 

[0168] The practitioner has a a well-established literature of peptide 

chemistry to draw upon, in combination with the information contained herein, for 
guidance on syntiietic strategies, protecting groups, and other materials and methods 
useful for the synthesis of the compounds of this invention, including compounds 
containing the various R', R\ R^ R^ R^' and R"* substituents and and X^ 

moieties, 

[0169] The various patent documents and other references cited herein 

provide helpful background information on preparing compounds similar to the 
inventive compounds described herein or relevant intermediates, as well as 
information on formulation, uses, and administration of such conq>oimds which may 
be of interest 

[0170] Moreover, the practitioner is directed to the specific guidance and 

^camples provided in this document relating to various exemplary compounds and 
intemediates thereof 

[0171] As described above, the present invention provides novel compounds, 

specificaUy conq}ounds having the following general structure: 



and pharmaceutically acceptable derivatives thereof; 
wherein R*, R\ R^, R^', R', X^ X\ X^ and R* are as defined generally above 
and in classes and subclasses herein. 




R- NH2 



(D 
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{0172] It will be appreciated that for compoimds as generally described 

above, certain classes of compounds are of special interest. For example, one class 

of compounds of special interest includes tiiose conqwunds Ai^ierein the compound 

has the stereochemistiy as shown in Fonnula (I*): 

R' NH2 

a*) 

[0173] la yet another aspect of the. invention, methods for producing 

intermediates useiid for the preparation of compounds of formulae (I) and (1^) are 
provided, embodiments of said methods being dq>icted generally in Sdbiemes A and 
Ai: 

R' OH V 2 



R2 R3 R'' 



R- NH2 



R2 R3 R3' 

,0) 



Scheme A 



R' QH 

rp^V^^V^ 
V? R3' 



R- U 



S2 R3 V 



|2r3 R»' 



R' NH2 



[0174] Alternatively, substituent ' may be introduced at a later stage in the 

synthesis, as depicted for example m Schemes A2 and A3: 
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R' OH 

R2 R3 



R' U 



R- U 



r2 r« 



R2 R3 R*' 



SchemeAj 



R' u 



X^B 



R2r3 R^ 



''^x^YX^^^x'''^ 

(I) 



Ijt' QH 



X2_B 



r- u 



PP1*'nj,.-''\^X^, 
^2 ^3 



X^B 



R2 R3 



A2r3 R»' 



Ijt' u 



R' NH2 

•'^x'^vS<^-x3''^ 



R2r3 W 



[0175] In certain embodiments^ the inventive method comprises 

i) providing a compoimd having the structure: 

R' OH 

whereinR', R\ R^ and are as defined generally above and in classes 
and subclasses herein, 

R^^ is a nitrogen protecting group; 

A is absent, -NHCO-, -NHSQ2-, -NHCONH-, -NHCOO-, -CH^NH-, - 

c(=OK -s(=OK <XrtfHy, .c(=s)-„-nc(=s)n-, -n-c(=n-c=n)n-, -ns(02)n-, - 

SO2-. -C(=0)NR^ ^-S)NR^ <;00-, <CHRV» -0-, ^HiNR^- or -NR\ 
v^erein each occurrence of R^ is independently hydrogen, an aliphatic, 
het^aliphatic, aryl, heteroaryl, -(allcyl)aryl, -(allcyl)heteroaryl, -^eteroaIkyI)aryl, 
or -<heteroalk^)heteroatyl moiety, and k is an integer from 1 to 3 ; and 

B is a protecting group, or an aliphatic, heteroaliphatic, aiyi, het^aiyl, - 
(alkyl)aryl or -<alkyl)heteroaryl moiety, or is -VR^, wherein V is -0-, -NR^-, - 
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C(=0)-, -S(=0)- or -SO2-, wherein each occurrence of and is independently 
hydrogen, a protecting group or an aliphatic, heteroaUphatic, aryl, heteroaryl, - 
(alkyl)aiyl or -(alkyl)heteroaryl moiety; 

ii) reacting the compound of stq> (i) under suitable conditions to generate a 
compound having the structure: 

R' U 

t r3V , 

wherein U is -NHR^ or -N3, v*ierein is a nitrogen protecting group; 

iii) reacting the compound of step (ii) with suitable reagents to ^nerate a 
compound having the structure: 

r2r3V ;and 

iv) reacting the compound of step (Iii) with suitable reagents to generate the 
free amine having the structure : 

R' NH2 

0) 

wherein R', R^ R^ R^', R*, X', and are as defined generaUy above 
and in classes and subclasses herein. 

[0176] In certain embodiments, the present invention encompasses methods 

for the preparation of compounds having the general fonnula (I^), and classes and 
subclasses herein. 

Ijt' NH2 

[0177] In certain embodiments, the method comprises: 
0 providing a compound having the structure: 
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R' OH 
I r 



wherein R', R', R^' and are as defined above, 
R^^ is a nitrogen protecting group; 

A is absent, -NHCO-, -NHSO2-, -NHCONH-, -NHCOO-, -CH2NH-, - 
C(=0)-, -S(=0)-, -C(=NH)-, '•C(=S)-, -NC(-S)N-, -N-C(=N-C-N)N-, -NS(02)N-, - 
SO2-, -C(=0)NR\ -C(=S)NR^-, -(CHRV, -0-, -CH2NR^- or -NR\ 

wherein each occurrence of is independently hydrogen, an aliphatic, 
heteroaliphatic, aryl, heteroaryl, -(alkyl)aiyl, -<alkyl)heteroaryl, -(heteroalkyl)aiyl, 
or -(heteroalkyl)heteroaiyl moiety, and k is an integer from 1 to 3; and 

B is a protecting group, or an aliphatic, heteroaliphatic, aiyl, heteroaryl, - 
(alkyl)ar)i or -{alkyl)heteroaTyl moiety, or is -VR^, wherein V is -NR^-, - 
C(=0)-, -S(=0)- or -802-, wherein each occurrence of R^ and R^ is independently 
hydrogen, a protecting group or an aliphatic, heteroaliphatic, aiyl, heteroaryl, - 
(aDqi)aryl or -(alkyl^eteroaryl moiety, 

ii) reacting the compound of step (i) under suitable conditions to generate a 
compound having tiiie structure: 



wherein U is -NHR^ or -N3, \^erein R^ is a nitrogen protecting gto\sp; 
iii) reacting the compoimd of step (ii) with suitable reagents to generate a 
compound havmg the structure: 




r2r3 r3' ;and 
iv) reacting &e compomd of step (iii) with suitable reagents to generate the 
fiee amine having the structure (l^): 
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whexein R', R\ R^ R^', R*, X^ and are as dejBmed generally above 
and in classes and subclasses herein. 

[0178] In yet another aspect of the invention^ methods for producing 

intennediates useful for the preparation of compounds of formulas (I") and (I'^) are 
provided, embodiments of said methods being depicted generally in Schemes A4 and 
As: 

H OH 



M U 



R2 R3 



R2 R3 



H U 



R2 R3 




SchemeA4 



Ijl OH 



^2 R3 



}jl u 



ijl u 



M NH2 
(I'A) 



[0179] lacertam embodiments, Aeiirvaitive method comprises 

i) providing a compoimd having the stcuctute: 

H OH 

\^erein R^, R^, and aie as defined above, 
R^^ is a nitron protecting group; 

A is absent, -NHCO-, -NHSO2-. -NHCONH-, -NHCOO-, -CH2NH-. - 
C(=0)-. -S(=0)-. -C(=NH)-, -C(=S)-, -NCX=S)N-. -N-C(=N-ON)N-. -NS(02)N-, 
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SO2-, -CX=0)NR^ -C(=S)NR^-, -C00-, -(CHR^r, -O-, -CHiNR^- or -NR^ 
wherein each occuirence of is independently hydrogen, an aliphatic, 
heteroaliphadc, aryl, heteioaryl, -(alkyl)aiyl, -(alkyl)heteroaiyl, -(heteroalkyl)aiyi, 
or -(>eteroalkyl)hetCToaiyl moiety, and k is an integer fiom 1 to 3; and 

B is a protecting groiq>, or an aliphatic, heteroaliphadc, aryl, heteroaryl, - 
(alkyl)aryl or -(alkyl)heteroaryl moiety, or is -VR^, wherein V is -0-, -NR°-, - 
C(=0)-, -S(=0> or -SO2-, vAerein each occmrenoe of and R^ is independently 
hydrogen^ a protecting groiq) or an aliphatic, heteroaliphadc, aiyl, heteroaryl, - 
(alkyl)aryl or -(alk3d)heteroaryl moiety, 

ii) reactingthecompoimdof step (i) under suitable conditions to generate a 
compound having the structure: 

H U 



r2 



wherein U is -NHR^ or -N3, wherein R*^ is a nitrogen protecting group; 

iii) reacting tibie compound of step (ii) with suitable reagents to gensate a 
compound having the structure: 

H U 

-.and 

iv) reacting the compound of step (iii) -with suitable leagoits to gemexate the 
fiee amine having the stnictute : 

H NHz 

r2 r^ 

wh^ein R\ R\ R^ R\ X\ and are as defined generally above and in 
classes and subclasses herein. 

[0180] In certain embodiments, the present invention encompasses methods 
for the preparation of compounds having the general formula (['^), and classes and 
subclasses herein. 

\f NH2 



Rn* wfN v^^x^v-^ 

^ =2 L 



R2 ^ 
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[0181] 



In certain embodiments, the method comprises: 
i) providing a compoimd having the stmcture: 




wherein R^, R^, and are as deiSned above, 
R^^ is a nitrogen protecting group; 

A is absent, -NHCO-, -NHSO2-, -NHCONH-, -NHCOO-, -CH2NH-, - 
C(=0)-, -S(=0)-, -C(=NH>, "C(=SK -NC(=S)N-, -N-C(=N-C^N)N-, -NS(02)N-, - 
SO2-, -C(=0)NR^ -C(=S)NR^ -C00-, -(CHRV. -CHiNR^- or -NR^-, 
whmin each occurrence of R^ is independently hydrogen, an aliphatic, 
heteoaliphatic, aryl, heteroaryl, -(alkyl)aryi, -(alkyl)heteroaryl, -(hete3roalkyl)aryl, 
or -{heteroalkyi)heteroaryl moiety, and k is an int^er fiom 1 to 3; and 

B is a protecting group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl or -(alkyl)heteroaryl moiety, or is -VR^, \vherein V is -NR\ - 
C(=0)-, -S(=0)- or -SO2-, wherein each occurrence of R^ and R^ is independently 
hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl or -(alkyl)heteroaryi moiei)^ 

ii) reacting flie compound of step (i) under suitable conditions to generate a 
compound having the structure: 



wherem U is -NHDEr^ or -N3, wherein R^ is a nitrogen protectuig group; 
iii) reacting the compound of step (ii) with suitable reagents to gen^te a 
compound having the structure: 





;and 
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iv) reacting the compound of step (iii) with suitable reagents to generate the 
free amine having the structure (I'^): 

fjl NH2 

wherein R^ R^, R^, R"*, and are as defmed generally above and in 
classes and subclasses herein. 

[0182] In certain exemplary embodiments, compounds (and methods of 

synthesis thereof) are provided wherein the compounds have the general formula 
(I"^) as shown in Scheme B below: 



Ijl OH R'^^A 



B 



S2 R» 



Iji OH 



^ R" 



B 



Ijl 0RP3r«» 
R2 R' 



B 



if N3 R'^ 

rp^^^^N^a"' 
R2 r» 



V N3 
A2 R' 



^ N3 R^ 

^2 



)j» NH2 R''2A 
^2 R3 

(l"A) 



vi^erein each of R', RP\ R^ X^ and R* are as defined above and R'^ is 
an oxygen protecting group. 

[01831 It ^vill be appreciated that in certain embodiments, as depicted in 
Schrane B, step i) involves providing a oxo-tBtiabydio-ftiran-2-yl (as described m 
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the Examples herein). Subsequent ring opening, protection, oxidation and 
stereoselective reduction yields the desired compound of provided in step i). 
Subsequent reduction to an azide in step ii) and reaction with a suitable reagent (to 
yield -X^-R*) is also efGected. FinaUy, reaction with a suitable reagMt to generate - 
X^-R"^ and deprotection yields the desired compound. It will be appreciated that a 
variety of methods can be utilized to effect these transformiations, including tiiose 
detailed in the specification herein, and additional ^neral guidance as also 
desoibed herein. 

[0184] Additionally, it will q)preciated that compounds having the gaeral 

structures depicted above, herein X^ is SQ2 can be effected uiang the methodology 
generally described herein and also methodology described in 5,585397, the entire 
contents of which are h^by incorporated by reference. 

[0185] Numerous suitable prodrug moieties, and information concerning 

their selection, synthesis and use are well known in the art. Examples of prodrug 
moieties of interest include, among others, prodrug moieties that can be attached to 
primary or secondary amine-containing functionalities. For instance, prodrug 
moieties of interest include those that can be attached to group -NH2. Examples of 
such prodrug moieties include the following: 

For the synthesis of the prodrug groups, see Bonchardt, R. T. et al.. 
J, Or?. Oiem, f 997, 43, 3641-3652. 

NH2 

•R 

R^ s bU natural, 
unnatural amino acids 

r1 = aikyi, cydoaOcyt. Q)Qradkyl. 
aminoallcyl, etc. 

r2 s aQ natural, unnatural amino adds 



For fhe synthesis of the prodmg groups, see Ezra, A. ei at, 
J. Med. Chem mO, 43, 3641-365Z 

R^ s aO natural, unnatural andno acUs 




For the synthesis of the prodnq groups, see 
Zhou. X-X. et a!.. POT WO 99/51613. 
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[0186] The present invention encompasses any prodrug form of tbe 

compounds described herein. Although certain other exemplary prodrug moieties 
generated fiom the inventive compounds amino group are detailed herein, it wiU be 
^predated that the present invention is not intended to be limited to these prodrug 
moieties; rather, a variety of additional prodrug moieties can be leadDy identified by 
a person skilled in the relevant art 
[0187] 3) Pharmaceutical Compositions 

[0188] As discussed above, certain of the compounds as described herein 

exhibit activity generally as inhibitors of aspartyl proteases and more specifically as 
inhibitors of ^-secretase enzyme activity, and have the ability to halt or reduce the 
pKKluction of A p fit>m APP and reduce or eliminate tiie formation of P-am^oid 
deposits in the brain. Thus, the compounds are useful for treating humans or 
flnimals suffering from a condition characterized by a pathological form of p- 
amyloid peptide, such as p-amyloid plaques, and for helping to prevent or delay flie 
onset of such a condition, Hius, iu certain embodiments, compounds of the 
invention are useful for treating Alzheimer's disease, for helping prevent or delay 
the onset of Alzheimer's disease, for treating patients with MCI (mild cognitive 
impairment) and preventing or delaying the onset of Alzheimer's disease in those 
who would i»ogress fiom MCI to AD, for treating Down's syndrome, for treating 
humans who have Hereditary Cerebral Hemmorhage vnUx Amyloidosis of the 
Dutch-Type, for treating cerebral amyloid angiopathy and preventing its potential 
consequences, ie. single and recurrent lobal hemorrhages, for treating other 
degraierative dementias, including demmtias of mixed vascular and degenerative 
ori^n, dementia associated with Parkinson's disease, d^entia associated with 
progressive supranuclear palsy, dementia associated with cortical basal 
d^eneration, and diffuse Lewy body type Alzheimer's disease. The compounds 
and compositions of the invention are particularly usefiil for treating or preventing 
Alzheimer's disease. When treating or preventing these diseases, Ae compounds of 
the mvention can either be used individually or in combination. 
10189] Accordingly, in another aspect of the present invention, 

pharmaceutical compositions are provided, which comprise any one of the 
compounds described herein (or a prodrug, pharmaceutically acceptable salt or other 
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phaimaceutically acceptable derivative thereof), and optionally comprise a 
phannaceutically acceptable carrier. In certain embodiments, these compositions 
optionaUy further comprise one or more additional therapeutic agents. 
Alternatively, a compound of this invention may be administered to a patient in need 
thereof in combination wdth the administration of one or more other Aerapeutic 
agents. For example, additional therapeutic agents £>r conjoint administration or 
inclusion in a pharmaceutical composition with a compound of ftis invention may 
be an approved agent for the treatment of Al2heimer's Disease, or it may be any one 
of a number of agents undergoing approval in the Food and Drug Administration 
that ultimately obtain q>proval for the treatmmt any disorder suffering firom a 
condition characterized by a pathological form of P-amyloid peptide. It will also be 
appreciated that certain of the compounds of present invention can exist in fiee form 
for treatment, or where appropriate, as a pharmaceutically acceptable derivative 
thereof. According to the present invention, a pharmaceutically acceptable 
derivative includes, but is not limited to, pharmaceutically acceptable salts, esters, 
salts of such esters, or a pro-drug or other adduct or derivative of a compound of this 
invention which upon administration to a patient in need is capable of providing, 
directly or indirectiy, a compound as otherwise described herein, or a metabolite or 
residue thereof. 

[0190] As used herein, the term ""pharmaceutically acceptable salf ' refers to 

those salts which are, within the scope of sound medical judgment, suitable for use 
in contact witii the tissues of humans and lower animals without undue toxidty, 
irritation, allergic response and the like, and are commensurate with a reasonable 
benefit/risk ratio. Pharmaceutically acceptable salts of amines, carboxylic adds, and 
other ^pes of compounds, are well known in the art For example, SM. Berge, et 
aL describe pharmaceutically acceptable salts in detail in X Pharmaceutical 
Sciences, 66: 1-19 (1977), mcoiporated herein by reference. The salts can be 
prepared in situ during the final isolation and purification of the compounds of the 
invention, or separately by reacting a free base or firee acid function with a suitable 
reagent, as described gmorally below. For example, a fiiee base function can be 
reacted with a suitable acid. Furthermore, where the compounds of the invention 
carry an acidic moiety, suitable pharmaceutically acceptable salts thereof may. 
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include metal salts such as alkali metal salts, e.g, sodium or potassium salts; and 
alkaline earth metal salts, e.g. calcium or magnesium salts. Examples of 
phaimaceutically acceptable, nontoxic acid addition salts are salts of an amino group 
fonned with inorganic acids such as hydrochloric acid, hydrobromic acid, 
phosphoric acid, sulfuric acid and perchloric acid or with organic acids such as 
acetic acid, oxalic acid, maleic acid, tartaric acid, citric acid, succimc acid or 
malonic add or by using other methods used in the art such as ion exchange. Other 
phamiaceutically acceptable salts include adipate, alginate, ascorbate, aspartate, 
benzenesulfonate, benzoate, bisulfite, borate, butyrate, camphorate, 
camphorsulfonate, citrate, cyclopentanepropionate, digluconate, dodecylsulfite, 
etfaanesulfonate, foxmate, fumarate, glucoheptonate, glycerophosphate, gluconate, 
hemisulfate, hq)tanoate, hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate, 
lactobionate, lactate, laurate, lauryl sulfite, malate, maleate, malonate, 
meflianesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, 
pahmtate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, 
pivalate, propionate, stearate, succinate, sulfite, tartrate, thiocyanate, p- 
toluenesulfonate, undecanoate, valerate salts, and the like. Representative alkali or 
alkaline earth metal salts include sodium, lithium, potassium, calcium, magnesiimi, 
and the like. Further phaimaceutically acceptable salts include, when appropriate, 
nontoxic ammonium, quaternary ammonium, and amine cations formed using 
counterions such as halide, hydroxide, carboxylate, sulfite, phosphate, nitrate, 
loweralkyl sulfonate and aryl sulfonate. 

[0191] Additionally, as used herein, the term "phannaceutically acceptable 

estef' refers to esters that hydrolyze in vivo and include those that break down 
readily in tiie human body to leave &e parent compound or a sah thereof. Suitable 
ester ffoups include, for example, those derived from phannaceutically accq>table 
aliphatic carboxylic acids, particularly alkanoic, alkenoic, cycloalkanoic and 
alkanedioic acids, in yAdch each alkyl or alkenjd moiety advantageously has not 
more than 6 carbon atoms. Examples of particular estors include formates, acetates, 
propionates, butyrates, aciylates and eth^sucdnates. 

[0192] Furthermore, the term "phannaceutically acceptable prodrugs" as 

used herein refers to those prodrugs of the compounds of the present invration 
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widch are, within the scope of sound medical judgment, suitable for use in contact 
with the issues of humans and lower animals with undue toxicity, irritation, allergic 
response, and the like, commensurate with a reasonable benefit/risk ratio, and 
effective for thdr intended use, as well as the zwitterionic forms, where possible, of 
the compounds of the invention. The term ^prodrug" ref^ to compounds tiiat are 
rapidly transformed in vivo to yield the parent compound of the above formula, for 
example by hydrolysis in blood. A tiiorough discussion is provided in T. ESguchi 
and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of tiie A.CS. 
Symposimn Series, and in Edward B. Roche, ed., Bioreversible Carriers in Drug 
DesigD, American Pharmaceutical Association and Pergamon Press, 1987, boHi of 
which are incorporated herein by reference. 

[0193] As described above, the pharmaceutical compositions of tiie present 

invention additionally comprise a pharmaceutically acceptable carrier, which, as 
used herein, includes any and all solvents, diluents, or other liquid vehicle, 
dispersion or suspension aids, sur£bce active agents, isotonic ^ents, thickening or 
emulsifying agents, preservatives, solid binders, lubricants and the like, as suited to 
the particular dosage form desired Remington's Pharmaceutical Sciences, Sixteenth 
Edition, E. W. Martin (Mack Publishing Co., Easton, Pa., 1980) discloses various 
carriers used in formulating pharmaceutical compositions and known techniques for 
the preparation thereof. Excq)t insofar as any conventional carrier medium is 
incompatible with the compounds of the invention, such as by producing any 
undesirable biological effect or otherwise interacting in a deleterious manner with 
any other componenl(s) of the pharmaceutical compo^tion, its use is contemplated 
to be within the scope of this invention. Some examples of materials which can 
serve as pharmaceutically acceptable carriers include, but are not limited to» sugars 
such as lactose, glucose and sucrose; starches such as com starch and potato stareh; 
cellulose and its derivatives such as sodium carboxymethyl cellulose, eth^ cellulose 
and ceUulose acetate; powdered tragacantii; malt; gelatine; talc; exdpients such as 
cocoa buttCT and suppository waxes; oils such as peanut oil, cottonseed oil; safflower 
oil, sesame oil; olive oil; com oil and soybean oil; glycols; such as propjdene glycol; 
esters such as ethyl oleate and e&yl laurate; agar; buffering agents such as 
magnesium hydroxide and aluminum hydrexide; alginic acid; pyrogenfree water. 
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isotonic saline; Ringer's solution; ethyl alcohol, and phosphate buffer sokdons, as 
well as other non-toxic compatible lubricants such as sodium lauryl sulfate and 
magnesium stearate, as well as coloring agents, releasing agents, coating agents, 
sweetening, flavoring and perfuming agents, preservatives and antioxidants can also 
be present in the con^sition, according to &e judgment of the formulator. 
[0194] Liquid dosage forms for oral administration include, but are not 

limited to, phaimaceutically acceptable emulsions, microemuldons, solutions, 
suspensions, syrups and elixirs. In addition to the active compounds, the liquid 
dosage forms may contain inert diluents commonly used in the art such as, for 
example, wat^ or other solvents, solubilizing agents and emulsifiers such as ethyl 
alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl 
benzoate, propylene glycol, l^-butylene glycol, dimefhylformamide, oils (in 
particular, cottonseed, groundnut, com, genn, olive, castor, and sesame oils), 
glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of 
sorbitan, and mixtures thereof. Besides inert diluents, the oral compositions can also 
include adjuvants such as wetting agents, emulsifying and suspending agents, 
sweetening, flavoring, andperfinning agents. 

[0195] Lajectable preparations, for example, sterile injectable aqueous or 

oleaginous suspensions may be formulated according to the known art using suitable 
dispersing or wetting agents and suspending ag^ts. The sterile injectable 
p r e paration may also be a sterile injectable solution, suspension or emulsion in a 
nontoxic parenterally acceptable diluent or solvit, for example, as a solution in 1,3^ 
butanedioL Among the acceptable vehicles and solv^ts that may be employed are 
water. Ringer's solution, U.S.P* and isotonic sodium chloride solution. In addition, 
sterile, fixed oils are conventionaQy employed as a solvent or suspending medium. 
For Uns purpose any bland fixed oil can be employed including synthetic mono- or 
diglycerides. hi addition, fidty acids such as oleic acid are used in tiie preparation of 
injectables. 

[0196] The injectable formulations can be sterilizsed, for example, by 
filtration through a bacterial-retaining filter, or by incorporating stmlizmg agents in 
the form of sterile solid compositions which can be dissolved or dispersed in sterile 
water or oQxer sterile injectable medium prior to use. 
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[0197] In order to prolong the effect of a drug, it is often desirable to slow 

the absorption of the drug fiom subcutaneous or intramuscular injection. This may 
be accomplished by the use of a liquid suspension or ciystalline or amorphous 
material with poor water solubility. The rate of absorption of the drug then depends 
upon its rate of di ssohition that, in turn, may depend upon crystal size and crystalline 
form. Alternatively, delayed absorption of a parenterally administered drug form is 
accomplished by dissolving or suspending the drug in an oil vehicle. Injectable 
depot may form are made by forming microencapsule matrices of the drug in 
biodegradable polymers such as polylactide-polyglycolide. Depending upon tiie 
ratio of drug to polymer and the nature of the particular polymer employed, the rate 
of drug release can be controlled. Examples of other biodegradable polymers 
include (poly(orthoesters) and poIy(anhydrides). Depot injectable formulations are 
also prepared by entrapping the drug in liposomes or microemulsions which are 
compatible with body tissues. 

[01981 Compositions for rectal or vaginal administration are preferably 

suppositories which can be prepared by mixing the compounds of this invention 
with suitable non-irritating excipients or carriers such as cocoa butter, polyethylene 
glycol or a suppository wax which are solid at ambient temperature but liquid at 
body temperature and therefore melt in the rectum or vaginal cavity and release the 
active compound. 

[0199] Solid dosage forms for oral administration include capsules, tablets, 

pills, powders, and granules. In sudi solid dosage forms, the active compound is 
mixed with at least one inert, phaimaceutically acceptable excipient or carrier such 
as sodiimi citrate or dicaldum phosphate and/or a) SSlcrs or extmders such as 
Marches, lactose, sucrose, glucose, mannitol, and sOicic acid, b) binders such as, for 
example, caiboxymetfaylceUulose, alginates, gelatin, polyvin^pyrrolidinone, 
sucrose, and acacia, c) humectants such as glycerol, d) disintegrating agents such as 
agar— agar, calcium carbonate, -potato or tsg>ioca starch, alginic add, certain silicates, 
and sodium carbonate, e) solution retarding agents such as parafBn, f) absorption 
accelerators such as quaternary ammonium compounds, g) wetting agents such as, 
for example, cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin 
and bentonite clay, and i) lubricants such as talc, calcium stearate, magnesium 
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stearate, solid polyethylene glycols, sodium lauryl sulfete, and mixtures thereof. In 
the case of capsules, tablets and pills, flie dosage form may also comprise buffering 
agents. 

[Q200] Solid compositions of a similar type may also be employed as fillers 

in soft and hard-filled gelatin c^sules using such excipients as lactose or milk sugar 
as well as Wg^ molecular weight polyethylene glycols and the like. The solid 
dosage forms of tablets, dragees, csqpsules, pills, and granules can be prepared with 
coatings and shells such as enteric coatings and other coatings well known m the 
pharmaceutical formulating art They may optionally contain opacifying agents and 
can also be of a composition that they release the active ingredient(s) only, or 
prefeientially, in a certain part of the intestinal tract, optionally, in a delayed manner. 
Examples of embedding compositions that can be used include polymeric substances 
and waxes. Solid compositions of a similar type may also be employed as fillers in 
soft and hard-filled gelatin capsules using such excipients as lactose or milk sngar as 
well as high molecular weight polethylene glycols and the like. 
[0201] The active compounds can also be in micro-encapsulated form with 

one or more excipioits as noted above. The solid dosage forms of tablets, dragees, 
capsules, pills, and granules can be prepared with coatings and shells such as enteric 
coatings, release controlling coatings and other coatings well known in the 
pharmaceutical formulating art In such solid dosage forms the active conqx>und 
may be admixed with at least one inert diluent such as sucrose, lactose and starch. 
Such dosage forms may also comprise, as in normal practice, additional substances 
other than inert diluents, e.g., tableting lubricants and other tableting aids such as 
magnesium stearate and microaystalline cellulose. In the case of capsules, tablets 
and pills, the dosage forms may also comprise buffering agents. Thsy may 
optionally contain opadfyii^ agents and can also be of a composition tiiat they 
release the active ingredient(s) only, or preferentially, in a certain i>art of the 
intestinal tract, optionally, in a delayed manner. Examples of embedding 
compositions that can be used include polymwic substances and waxes. 
[0202] Dosage forms for topical or transdermal administration of a 

compound of this invention include ointments, pastes, creams, lotions, gels, 
powders, solutions, sprays, inhalants or patches. Hie active component is admixed 
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under sterile conditions with a phaimaceuticaUy acceptable carrier and any needed 
preservatives or buffers as may be required. Ophthalmic formulation, eardrops, and 
eye drops are also contemplated as being wilfain the scope of this invention. 
Additionally, the present invention contemplates the use of transdermal patches^ 
which have the added advantage of providing controlled delivery of a compound to 
the body. These dosage may form are made by dissolving or dispensing the 
compound in the proper medium. Absorption enhancers can also be used to increase 
the flux of the compound across the skin. The rate can be controlled by either 
providing a rate controlling membrane or by dispersing the compound in a polymer 
matrix or gel. 

[0203] It will also be appreciated tiiat the compounds and pharmaceutical 

compositions of the present invention can be formulated and employed in 
combination ther^ies, that is, the compounds and pharmaceutical compositions can 
be formulated with or administered concuirentiy with, prior to, or subsequent to, one 
or more other desired therapeutics or medical procedures. For example, compounds 
of tiie invention can be used in combination, with each other, or with other 
tiierapeutic agents or £5)proaches used to treat or prevent the conditions described 
above and hereio. Exemplary agents include, but are not limited to: acetylcholine 
esterase inhibitors such as tacrine (tetrahydroaminoacridine, marketed as 
COGNEX®), donepezil hydrochloride (marketed as Aricq)t® and rivastigmine 
(mariceted as Exelon®); gamma-secretase inhibitors; anti-inflammatory agents sudi 
as ayclooxygmase n inhibitors; anti-oxidants such as Vitamin E and ginkoUdes; 
nnmunological ^roaches, such as, for example, immunization with A p peptide or 
administration of anti-A p peptide antibodies; statins; and direct or indirect 
neurotropic agents such as Ceiebrolysin®, AIT-082 (Emilieu, 2000, Arch Neurol 
57:454), and other neurotropic agents of the future. The particular combination of 
tiier^ies (th^apeutics or procedures) to employ in a combination regimen wfll take 
into account compatibilily of the desired therq>eutics and/or procedures and the 
deshed therapeutic effect to be achieved. It will also be appreciated tiiat the 
ther^ies employed may achieve a desired effect for the same disorder (for example, 
an inventive compoimd may be administered concurrenfly with anoflier Alzheimer's 
agent), or they may achieve different effects (e.g:, control of any adverse effects). In 
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certain embodiments, the phannaceutical compositions of the present invention 
further comprises one or more additional therapeutically active ingredients (e.g., 
palliadve). For purposes of the invention, the term "Palliative" refers to treatment 
that is focused on the relief of symptoms of a disease and/or side effects of a 
therapeutic regimen, but is not curative. For eTcample, palliative treatment 
encompasses painkillers, antinausea medications and and-sickness drugs. 
[0204] 4) Research Uses, Pharmaceutical Uses and Methods of 

Treatmrat 

[0205] Research Uses 

[0206] According to the present invention, the inventive compounds may be 

assayed in any of the available assays known in tibie art for identifjdng compounds 
having protease inhibitory activity. For example, the assay may be cellular or non- 
ceUular, in vivo or in vitro, high- or lov\r-throughput format, etc. 
[0207] In certain exemplary embodiments, compounds of this invention were 

assayed for their ability to inhibit aspartyi proteases, more specifically BACE. 
[0208] Thus, in one aspect, compounds of this invention which are of 

particular int^est include those \Niuch: 

• are inhibitors of aspartyi proteases; 

• exhibit the ability to inhibit BACE (p-secretase ©azyme activity); 
o exhibit the ability to inhibit A P peptide production; 

. exhibit the ability to halt or reduce the production of A p from APP and reduces 
or eliminates the formation of P-amyloid deposits in the brain; 

• are useful for treating mammals humans) or animals suffering from a 
condition characterized by a pathological form of P-amyloid peptide, such as P- 
amyloid plaques, and for helping to prevent or delay fte onset of such a 
condition; 

• exhibit a &vorable ther^utic profile (e.g. , safety, efficacy, and stability). 
[0209] In certain anbodiments, compounds of the invention are aspartyi 
|m)tease inhibitors. In certain exemplary embodiments, inventive compounds are 
selective BACE inhibitors. In certain exemplary embodiments, inventive compounds 
jjgye BACEjr^jqjp < jQ ^ certain other embodiments, inventive compounds have 
BACEjr^app ^ y j ^ certain other embodimmts, inventive compounds have 
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BACEg^app < J certain other embodiments, inventiye componnds have 

BACEjr^app < 2.5 pM. In CCTtain other embodiments, inventive compounds have 
BACEjr^app < J ^ certain other embodiments, inventive con^>oimds have 
BACEjg^^p < ^ certain oiijgj. embodiments, inventive compounds have 
BACEg^app < Qgrtain other embodiments, inventive compounds have 

BACEj^^ < 250 nM. Li certain other embodiments, inventive compounds have 
BACEjr^app < ][oo certain other embodiments, inventive compounds have 

BACE^rapp ^ gg ^ certain other embodiments, inventive con^unds have 
BACEjrapp ^ gQ certain other embodiments, inventive compounds have 

BACEjr^app < certain other embodiments, inventive compounds have 

BACEjrapp < 3Q certain other embodiments, inventive compounds have 

BACEj^app < 20 nM. In certain other embodiments, inventive compounds have 
^K,^P<10nM. 

[0210] In certain embodiments, *^^*^*pp for compounds of the invention is > 

2 fold greater than ^actK/^. In certain other embodiments, ^^^^^^p for compounds 
of the invention is > 3 fold greater flbian ^^Ki^PP. in certain other embodiments, 
for compounds of the invention is > 4 fold greater than ^^^K|^^, In certain 
other embodiments, ^^^'^^pp for compounds of the invention is > 5 fold greater than 
BACE^app certain embodimaits, f^j. compoxmds of the invention is > 7.5 

fold greater than ^^^t^Ppv certain embodiments, ^^^^^.^pp for compounds of the 
invention is > 10 fold greater tiian s^CEj^app ^^^^ embodiments, <^«*%^p for 
compounds of the invention is > 25 fold greater than ^^^Ki^^ In certain 
embodiments, ^^^"^^ for compoxmds of the invention is > 50 fold greater than 
BACEjQqip certain raibodiments, ^^"^^ for compounds of tiie invention is > 75 
fold greater than ^^^^w certain embodiments, for compounds of the 

invention is > 100 fold greater than ^^CBjr^qip certain embodiments, f^^j. 
compounds of the inv^on is > 150 fold greater than ^^Ki**^. In certain 
CTibodiments, ^^^'^"pp for compounds of the invention is > 200 fold greater than 
BACBjr^app In certam embodiments, ^K,^ for compounds of the invention is > 250 
fold greater than BACEjr^app ^^^^^ embodiments, catOjr^app fo^ compounds of tiie 
invention is > 3 00 fol d greater tiian ^^ce jr^app j^^^ ^^^^ embodimrats, ^^^w foj. 
conq)ounds of flie invention is > 500 fold greater than ®^k/"*, hi certain 
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embodiments, far compounds of the inventian is > 1000 fold greater than 

[0211] In certain exemplary embodiments, invoitive compounds have 

^ICso values <10 )iM. In certain ofter embodiments, inventive compounds have 
^'iCso values < 7.5 (iM. In certain otibier embodiments, inventive compounds have 
^teso values < 5 (iM. In certain other embodiments, inventive con^unds have 
^teso values < 2.5 ^M. In certain other embodimmts, invrative compounds have 
^teso values < 1 (iM. In certain other embodiments, inventive compounds have 
^ICso values < 750 nM. In certain other embodiments, inventive compounds have 
^ICso values < 500 nM. In certain other «nbodimeots, inventive compounds have 
^'iCso values < 250 nM, In certain other ^bodiments, inventive compounds have 
^"iCso values < 100 nM. In certain other embodiments, inventive compounds have 
^ICso values < 80 nM. In certain other embodiments, inventive compoimds have 
^Cso values < 60 nM. In certain other embodiments, inventive compounds have 
^^"iCso values < 50 nM. In certain other embodiments, inventive compounds have 
^'iCso values < 30 nM. In certain otha: embodiments, inventive compoimds have 
^ICso values < 20 nM. In certain other embodiments, inventive compounds have 
^ICso values < 10 nM. 

[0212] Pharmaceutical Uses and Methods of Treatment 

[0213] As discussed above, without wishing to be bound by any particular 

theory, certain of the compounds as described herein exhibit activity generally as 
inhibitors of aspariyl proteases and more specifically as inhibitors of P-secretase 
enzyme activity. In certain embodiments compounds exhibit the ability to halt or 
reduce the production of A P from APP and reduce or eliminate tiie formation of P- 
amyloid deposits in the brain and thus the compounds are usefid for treating humans 
or animals suflFering from a condition characterized by a pathological form of P- 
amyloid pq)tide, such as p-amyloid plaques, and for helping to prevent or delay the 
onset of such a condition (e.g., Alzheimer's Disease). Thus, in certain 
embodiments, compounds of the invention are useful for treating Alzheimer's 
disease, for helping prevent or delay the onset of Alzheimer's disease, for treating 
patients with MCI (mild cognitive impairment) and preventing or delaying the onset 
of Abdieimer's disease in those who would pmgress from MCI to AD, for treating 
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Down's syndrome, for treating humans who have Hereditary Cerebral Hemmoihage 
with Amyloidosis of the Dutch-Type, for treating cerebral amyloid angiopathy and 
' preventing its potential consequences, Le. single and recurrent lobal hemorrhages, 
for treating other degenerative dementias, including dementias of mixed vascular 
and degenerative origin, dementia associated with Parkinson's disease, demmtia 
associated witii progressive supranuclear palsy, dementia associated with cortical 
basal degeneration, and difiuse Lewy body type Alzheuner's disease. The 
compounds and compositions of the invention are particularly useful for treating or 
preventing Alzheimer's disease. When treating or preventing these diseases, the 
compounds of the invention can either be used individually or in combination. 
[0214] In certain embodiments, the method involves the administration of a 

ther^utically effective amount of the compound or a pharmaceuticaUy acceptable 
derivative thereof to a subject (including, but not limited to a human or animal) in 
need of it. 

[0215] As described in more detail herein, in certain anbodiments, 

compoxinds of the invention are useful as inhibitors of aspartyl proteases. Generally, 
compounds of the invention exhibit the ability to inhibit aspartyl protease enzyme 
activity and thus compounds of the inveation generally are useful for the treatment 
of disorders mediated by aspartyl protease enzyme activity. More specificaUy, 
compounds of fte invention exhibit activity as inhibitors of P-secietase ^izyme 
activity and A p peptide production. Thus, in certain embodiments, the present 
inv^on provides compounds useful for the treatment of disorders mediated by a 
pathological form of p-amyloid peptide, such as p amyloid plaques, and for helping 
to prevent or delay the onset of such a condition. 

[0216] Hius, in certain embodiments, compounds of the invention are useful 

foT treating A]2^eimer's disease, for hdpmg prevmt or delay the onset of 
Alzheimer's disease, for treating patients with MCI (mild cognitive impairment) and 
prevmting or delaying the onset of Alzhemier*s disease in those who would 
progress fix)m MCI to AD, for treating Down's syndrome, for treating humans who 
have Hereditary Cerebral Hemmorhage with Amyloidosis of the Dutch-Type, for 
treating cerebral amyloid angiopathy and preventing its potential consequences, Le, 
single and recuxr^t lobal hemonhages, for treating other degenerative dementias. 
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including dem^tias of niixed vascular and degenerative origin^ dementia associated 
with Paikinson's disease, dementia associated with progressive siq)ranuclear palsy, 
dementia associated with cortical basal degeneration, and difiuse Lewy body type 
Alzheim^'s disease. The compounds and compositions of the invmtion are 
particularly useful for treating or preventing Alzheimer^s disease. When treating or 
preventing these diseases, the compounds of the invention can either be used 
individually or in combination. 

[0217] Thus, as described above, in anoth^ aspect of the invention, a 

method for the treatment of disorders useful for the treatment (or prevention) of 
disorders mediated by a pathological form of p-amyloid peptide, such as P amyloid 
plaques, is provided comprising admiiiistering a therapeutically effective amount of 
a compound of Formula (I) or (I^), or any classes and subclasses of these 
compounds as described herein, to a subject in need thereof. It will be appreciated 
that the compounds and compositions, according to the method of the present 
invention, may be administered using any amount and any route of administration 
effective for the treatment of disorders by a pathological form of p-amyloid peptide, 
such as P amyloid plaques. Thus, the expression "effective amount** as used herdn, 
refers to a sufficient amount of agent to inhibit the production of A P peptide, and to 
exhibit a therapeutic effect The exact amount requited will vary from subject to 
subject, depending on the species, age, and general condition of the subject, the 
severity of the infection, the particular th^peutic agent, its mode of administration^ 
and the like. The compounds of the invention are preferably formulated in dosage 
unit form for ease of administration and uniformity of dosage. The expression 
"dosage unit form** as used herein refers to a physically discrete unit of tfaerq>eutic 
agent appropriate for the patient to be treated. It will be understood, however, that 
the total daily usage of the con:^unds and compositions of the present invention 
will be decided by flie attending physician within the scope of soimd medical 
judgment The specific therapeutically effective dose level for any particular patient 
or organism will depend upon a varidy of factors inchiding the disorder being 
treated and the severity of the disorder; the activity of the specific compound 
employed; tiie specific composition employed; the age, body weight, general health, 
sex and diet of the patient; the time of administration, route of administration, and 
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rate of excretion of the specific compound employed; the dmBtion of the treatment; 
drugs used in combination or coincidental with the specific compound employed; 
and like factors well known in the medical arts (see, for example, Goodman and 
Gilman's, The Pharmacological Basis of Therapeutics'', Tenth Edition, A. Oilman, 
LHardman and L. Limbicd, eds., McGraw-Hill Press, 155-173, 2001, which is 
incorporated herein by reference ia its entirety). 

[0218] Another aspect of tihe invention relates to a method for inhibiting P* 

secretase activity in a biological sample or a patient, which method comprises 
administeiing to the patient, or contacting said biological sample with a conrpound 
of formula I or a composition comprising said compomid. 

[0219] Furdiermore, after formulation witii an appropriate pharmaceutically 

accq>table carrier in a desned dosage, the phaixnaceutical compositions of this 
invention can be administered to humans and other animals orally, rectally, 
parenterally, intracistemally, intravaginally, intraperitoneally, topically (as by 
powders, ointments, or drops), bucally, as an oral or nasal spray, or the like, 
depending on the severity of the infection being treated. In certain embodiments, the 
compounds of the invention may be administered at dosage levels of about 0,001 
mg/Tcg to about 50 mg/kg, fix>m about 0.01 mg/kg to about 25 mg/kg, or from about 
0.1 mg/kg to about 10 mg/kg of subject body weight per day, one or more times a 
day, to obtain the desired therapeutic effect It will also be appreciated that dosages 
smaller than 0.001 mg/kg or greater than SO mg/kg (for example 50-100 mg/kg) can 
be administered to a subject In certain embodiments, compounds are administered 
orally or parenterally. 

Treatment Kit 

[0220] In other embodiments, the present invention relates to a kit for 

convenienfly and effectively carrying out the methods in accordance with the present 
invention. In general, the phamiaceutical padc or kit comprises one or more 
containers filled with one or more of tiie ingredients of the pharmaceutical 
compositions of the invention. Such kits are especially suited for the delivery of 
solid oral forms such as tablets ox cq)sules. Such a kit preferably includes a numb^ 
of unit dosages, and may also include a card having the dosages oriented in tiie order 
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of their intended use. If desired, a memory aid can be provided, for example in the 
fonn of numbers, letters, or other maildngs or with a calendar insert, designating tiiie 
days in the treatment schedule in which the dosages can be administered 
Alternatively, placebo dosages, or calcium dietary supplements, either m a form 
similar to or distinct fit)m the dosages of the pharmaceutical compositions, can be 
included to {srovide a kit in which a dosage is taken every d^. Optionally 
associated with such container(s) can be a notice in the form prescribed by a 
governmental agency regulating the manu&cture, use or sale of pharmaceutical 
products, which notice reflects qsproval by the agency of manu&cture, use or sale 
for human adntinistratiorL 

Equivalents 

[0221] The representative examples that follow are intended to help illustrate 

the invention, and are not intended to, nor should they be construed to, limit the 
scope of the invention. Indeed, various modifications of the invention and many 
fiirther embodiments thereof, in addition to those shown and described herein, will 
become apparent to those skilled in the art fiom the fiiU contents of this document, 
including the examples which follow and the references to the scientific and patent 
literature cited herein. It shoxxld furthCT be appreciated tiiat the contents of those 
cited references are incorporated herein by reference to help illustrate tiie state of the 
art 

[0222] The following examples contain important additional information, 

exemplification and guidance that can be ad^ted to the practice of this invention in 
its various embodiments and the equivalents thereof. 

Exemplification 

[0223] The compounds of this invention and their preparation can be 

understood further by the examples that illustrate some of the processes by vAdch 
these compounds are prq>ared or used. It will be appreciated, however, that these 
examples do not limit the invention. Variations of the invention, now known or 
further developed, are considered to fall within the scope of tibe prraent invention as 
described herein and as hereinafter claimed. 
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[0224J EXAMPLE 1 

[Q225] This example describes the enzyme assay for detBrmining fhe 

apparent Kj of the compomids of fhe present invention. 

[Q226] The BACK enzyme used for inhibition analyses, BACE-HT, was 

produced £rom baculovirus-infected insect cells, and coiiesponded to the pro form of 
the soluble N-temiinal protease domain (residues 22-454, starting from the N- 
temunal methionine), followed by a short linker and C-tenninal 6X His tag. 
[0227] Compounds were tested for tiieir ability to inhibit BACE hydrolysis 

of the internally quenched fluorescent substrate, FS-1 (ErmoliefF et a/.. Biochemistry 
39:12450-12456(2000)): 

ESI: NH2-Arg-^lu(EDANS>Glu-Val-Asn-I^u-i-Asp-Ala-Glu^^ 
Lys(DABCYL)-Aig.COOH 

FS-2: MOCAc-Ser-<jlu-Vd-Asn-Uu4-Asp-Ala-Glu-Phe-Lys(DOT^ 
COOH 

vAxerc HDANS is 5-((2-aminoethyl)amino)napthalene-l -sulfonic acid; DABCYL is 
4-((4-dimethylamino)phenyI)azo)benzoic acid; MOCAc is 7-methoxycoumarin-4- 
yl) acetic acid; and DNP is 2,4-dinotriphenylacetic acid. 

[0228] FS-1 and FS-2 correspond to the Swedish APP p-site sequence, 

flanked by either an EDANS or MOCAc fluorophore on fihie N-tenninus and a 
DABCYL or DNP quenching group near the C-terminus. In the intact state, fhe 
DABCYL or DNP group quenches the EDANS or MOCAc (respectively) 
fluorescence by virtue of &eir close proximity. In flie intact state, the DABCYL 
group quendies the BDANS fluorescence by virtue of their close proximity. Upon 
cleavage at the site indicated by the arrow by BACE, the quenching is relieved and 
fluorescence is observed using A^xchatKm ^ 350 nm and Xemissfoa 490nm or Xexdtatkm = 
328 nm and Amission = 440nm (MOCAc). For determination of apparent inhibition 
constant (Kj^ for various inhibitors, the initial rates of FS-1 hydrol)^ in the 
presence of various concentrations of inhibitors were measured and fit to the 
Morrison equation (Williams and Morrison, Methods Enzymol. (S3: 437-467 
(1979)): 

IE]o-[l]o-K,^+ V{[EMIl(rKi^' + 4[E]oK,^ 
V — Vo • ■ — ' 

74 2[Elo 



wo 2005/005374 



PCT/US2003/039276 



where v is the initial rate measured in the presence of [Tlo, the inhibitor 
concentration, using an enzyme concentration [E]o. Vo is the initial rate measured in 
tiie absence of inhibitor. 

[0229] Inhibitors resuspended in DMSO and serially diluted in DMSO 

at 20x final assay concentration. Compound dilutions (5 |jL) were transferred to 
Black non-treated 96-well microtiter plates» and resuspended in 85 jiL 35.3 ^M FSl 
substrate m 100 mM sodium acetate buffer, pH 4.5, containmg 5.9% DMSO (/.& 
10% final DMSO in assay). Following brief equilibration to room temperature, the 
reactions were initiated by the addition of lOpL BACE-HT (lOOnM final 
concentration) and brief mixing. The increase in EDANS fluorescence over time 
was monitored on a Gemini XS fluorometric plate reader using Sofhnax pro 
software, hiitial rates were fit to the Morrison equation and Ki^^'s determined using 
Giaphpad Prism software. A representative range of Ki^'s for the compounds is 
between 1-1000 nM. The range of Ki^'^s for prefenred compounds is 0.1-500 nM. 

[0230] EXAMPLE 2 

[0231] This example describes an illustrative set of cell-based assays for 

testing the ability of the compounds of the present invention to inhibit the secretion 
of the Ap peptide from cells expressing high levels of the human amyloid precursor 
protdnCAPP"). 

[0232] A representative set of sudi cells include A-204 riiabdomyosarcoma 

cells, human embryonic kidney 293 cells transientiy transfected with APP, Chinese 
hamster ovary cells stably transfected with APP (CH02B7), and H4 neuroglioma 
cells stably transfected wifli APP (H4 P695wt). The A-204 cells and HEK 293 ceUs 
were obtained fiom ATCC. For HEBC 293 transient transfections, a pcDNA3 
plasmid containing the human APP gene was obtained fix>m Invitrogen, and cells 
were transfected witii FuGENE 6 transfection reagent (Roche) following 
manufecturer's protocols. The CH02B7 and H4 p695wt lines were obtamed fipom 
Mayo Clinic (/ Neuroscience Methods 108(2): 171-9 (2001)). 
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[0233] The following media were used for the cell lines: DMEM + glucose, 

glutamine, sodium pyruvate, pyxidoxine-HCl, antibiotics, and 10% FBS (A-204 
cells); DMEM + glucose, glutamine, sodium pyruvate, pyridoxine-HCI, non- 
essential amino adds, antibiotics, and 10% FBS (HEK 293 cells); Ham's F-12 + 
antibiotics, 10% FBS, and 400 ^ig^ml Zeodn (CH02B7 cells); and Opti-MEM 
(Invitro^>f antibiotics, 10% FBS, and 500 pg/ml geneticin(H4 P695wt cells). 
[0234] Bi the assay, cells were pre-treated with compounds for 1-2 hours to 

"wash out" any Ap in the secretoiy pathway prior to incubation with compounds for 
the conditioning period required to genemte detectable (^ncentrations of Ap. The 
production of secreted Ap in cultured cells was monitored by sandwich ELISA, 
using the anti-Ap monoclonal antibodies 6E10 and 4G8 (Signet Laboratories). The 
antibody 6E10 (specific to amino acids 1-17 of Ap) was immobilized to the plate 
and used for capture, and a biotinylated version of the antibody 4G8 (specific to 
amino acids 17-24 of AP) was used for detection, via subsequent treatment with 
Neutravidin-horseradish peroxidase conjugate and development with luminescent 
substrate. 

[0235] Cells wctc plated at 2.5x10^ cells/well (HEK293 ceUs in 24 well 

poly-D-Iysme coated plate), 1.3 x 10^ cells/well (A-204 cells) (48 well plates) or 5 x 
10"* cells/well (CH02B7 and H4APP cells) (96 well plates) in appropriate media 
(500 pL p^ well for 24 well plates, 300 (iL per well for 48 vsnell plates, ISO \iL per 
well for 96 well plates) and grown at 37'' C and 5% CO2 for 16-20 h. Media was 
aspirated and replaced with sqppropriate media plus 0.1% DMSO and various 
concentrations of inhibitors, prepared by resuspension of the appropriate volume of 
a lOOOX solution of inhibitor in DMSO with media on a separate plate. Cells and 
inhibitors were incubated for 1-2 hours, followed by aspiration of the media and 
replacement with fi^esh media solutions having the same concentrations of inhibitors. 
Afier a 4-24 hour incubadon period (depending on cell type), conditioned media 
were collected and 100 pL of each sample applied to wells of Nunc Maxisorp white 
96-well plates that had been previously coated wifli 10 pig/mL 6E10 antibody in 50 
mM NaiCOs, OpH 9.0) ovemi^ at 4^ C, blocked with Superblock in PBS (Pierce 
Chemicals; PBS=10 mM sodium phosphate + ISO mM NaCl, pH 7.4) for 1 hour at 
room temperature, and washed 3 times in wash buffer (PBS plus 0.05% Tween 20). 
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Binding was allowed to take place overnight at 4 °C, and plates were tben washed 8 
times and treated with 100 [iLAvell of 10 nM biotinylated 4G8 antibody in binding 
buffer (superblock in PBS plus 0.05% Tween 20) for 1 hour at room temperature. 
Plates were washed 8 times, treated with 100 pL/well of LS ^g^ Neutravidin- 
horseradish peroxidase conjugate (Pierce Chemicals) for 40 minutes at room 
temperature, washed an additional 8 times, and developed with 100 |jL/well 
Supersignal luminescent substrate fierce Qiemicals) for 2 minutes. Luminescence 
was measured on a Gemini XS fluorescence/luminescence plate reader, and 
translated mto AP concentrations using an internal standard curve of known Ap 
concentrations (Ap 1-40 obtained fiom Oncogene), hi general, ICso's of fhe 
compounds of fhe present invention range from about 5X to about 15X the observed 
Ki^P^s against the BACE en2yme as determined using the method of Example 1. 

[0236] EXAMPLES 

[0237] This example describes permeability experiments using MDCK cells. 

[0238] MDCK cells, derived from canine kidney, were obtained from 

American Type Culture Collection (ATCC, Rockville, MD). Cdls were cultured in 
DMEM medium supplemented widi 10% fetal bovine serum, 1 mM sodium 
pyruvate and 0.01 mg/ml gentamicin. CeUs were maintained in a humidified 
atmosphere widi S% CO^ at 37^C. For transport studies, cells were plated at a 
density of 50 x 10^ cells/cm^ on 0.4 nm pore size Transwell™ polyester membranes 
(Coming, Coming, NY). Culture medium was replaced every two days until a tight 
cell monolayer was formed as measured by preliminary R123 permeability 
measurements. Compounds, 10 fiM, were placed in either Hxc apical or basolateral 
compartment and the amoimt of drug in the opposite chamber was measured using 
LCMS/MS or fluorometiy. The permeability coefBcient was calculated usmg the 
following equation: 

Papp=(l/ACo)rf0/d/ 

^ere A= surface area of fhe cell monolayers, Co is the initial concentration and 
dQ/di represents the amount of drug flux in a specified time. 
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[0239] EXAMPLE 4 

[0240] This example describes phaimacoldnetic experiments for determining 

peak plasma and peak brain concentrations using Adult Swiss Weber mice. The 
peak brain concentration determination also served as a measure for assessing 
\^ethCT the compounds were able to cross the blood brain barrier. 
[0241] Aduk Swisi; Webster mice were administered compounds via tail 

vein injection. 

Plasma and brain tissue were collected at 0, 0.5, 1 , 2, 3, 4, and 8 hrs. Blood was 
collected via cardiac puncture. Subsequently, animals wm perfused intra-cardially 
with ice-cold saline; the brain was homogenized in 10 volumes of ice-cold Tris- 
buffered saline (20 mMTris, 137 mMNaCl,pH 7.6) and was then frozen at -20 X, 
Following extraction, compound concentrations in plasma and brain homogenates 
were measured by LC/MS/MS. Peak plasma and brain concentrations (Cmax) and 
time to achieve these concenHations (Jmasd were measured directly from 
concentration versus time profiles. Descriptive pharmacokinetic parameters were 
calculated using the WinNonlin software package (Pharsight Inc., Moimtain View 
CA). Figure 1 A and IB are the plasma and brain concentration curves respectively 
for one of the compounds of the present invention (wheare each data point is an 
average concentration from three mice). This compound has a molecular weight of 
626, has a K,^ of about 35 nM with a 125 fold selectivity over Cat D, and has an 
IC50 in cells of about 220 nM. 

[02421 EXAMPLES 

[0243] This example compares the biological properties of a hydroxy- 

containing compound with an amino-containing compound. The two compoimds 
are of the structure 
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where R is either OH or NH2. In a surprising and une2q>ected finding, the andno- 
containing compound possesses several superior biological properties over its 
hydioxy-containing counterpart 

[0244] As it can be seen in the following Table, the amino compound is 

more potmt in cells, is more selective for the BACE enzyme, and show superior 
ADME properties than its hydroxy counterpart 



Compound 


BACEK, 


ICsd(H4 cells) 


CatOKi 


% recovery liver miCFOsomes 


R=OH 


150 nM 


2000 nM 


20 nM 


0% at 60 minutes 


R=NH2 


180 nM 


740 nM 


610 nM 


43% at 60 minutes 



[0245] Although both compounds show similar activity against the BACE 

enzyme (180 nM versus 150 nM), the amino compound is significantly more potent 
in cells (740 nM versus 2000 nM). Moreover, the amino compound displays over a 
three fold preference for BACE over Cat D. In contrast, the hydroxy counterpart 
displajs a 7,5 fold prefermce for Cat D over BACE. In addition, alfliougji both the 
amino and hydroxy compounds were stable in human plasma (100% recovery at 1 
hour), Ihe amino compound is mudi more stable in liver microsomes than its 
hydroxy counterpart 

[0246] These trrads ^pear to be a general phoiomenon and have been 

observed in several scafifolds in addition to one exemplified above. 
[0247] The Kt for BACE and Ihe ICso determmations were performed as 
described in Examples 1 and 2 respectively. 

[0248] The Ki determination for Cat D was performed using the assay 

conditions derived from Haque et al., J. Med Chem. 42: 1428-1440 (1999) and Ihe 
following substrate: 

DABCYL-GLu-Arg-Nle-Phe-Leu-Ser-Phe-Pro-EDANS where Nle is norleucine and 
DABCYL and EDANS are as previously defined 

[0249] Plasma stability was determined by incubating tiie compounds in 

human plasma at a concentration of 1 jiM at 37 °C for 0, 30 and 60 minutes. 
Reactions were stopped by addition of acetonitrile. Protem was precipitated by 
centiifi^ation (3000 ipm x 10 min) then 5iq)ematants were analyzed for remaining 
parait compound by LC/MS/MS. 
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[0250] Metabolic stability was determined by incubating the compounds 

witii human liver microsomes (100 jig/ml) in 100 mM Tris bufF^ pH 7.4 for 5 
minutes at 37 °C. Metabolic reactions were started by addition of NADPH to give a 
final concentration of 1 jiM. Reactions were stopped after 30 and 60 minutes by 
addition of acetonitiile. Protein was precipitated by centrifiigation (3000 rpm x 10 
min) then supematants were analyzed for remaining parent compound by 
LOMS/MS. 

[0251] General Description of Synthetic Strategy: 

[0252] Accordmg to the preset invention, any available techniques can be 

used to make or prepare the inventive compounds or compositions including them. 
For example^ a variety of solution phase synthetic methods sudbi as those discussed 
in detail below may be used. Alternatively or additionally, the inventive compounds 
may be prepared using any of a variety combinatorial techniques, parallel synthesis 
and/or solid phase synthetic methods known in the art 

[0253] It will be ^preciated as described below, that a variety of inventive 

compounds can be synthesized according to the methods desoibed herein. The 
starting materials and reagents used in preparing these compounds are either 
available from commercial suppliers such as Aldrich Chemical Company 
(Milwaukee, WI), Bachem (Torrance, CA), Sigma (St Louis, MO), or are prepared 
by methods well known to a person of ordinary skill in the art following procedures 
described in such references as Fieser and Fieser 1991, "Reagents for Organic 
Syntiiesis", vols 1-17, John Wiley and Sons, New Yoric, NY, 1991; Rodd 1989 
"Chemistry of Carbon Compounds**, vols. 1-5 and siQ)ps, Elsevier Science 
Publishers, 1989; "Organic Reactions" vols 1-40, John Wiley and Sons, New Yoric, 
NY, 1991; Mardi 2001, "Advanced Organic Chemistry^', 5th ed. John Wiley and 
Sons, New York, NY; and Larock 1989, "Comprehensive Organic 
Transfoimations", VCH Publishers. These schemes are merely illustrative of some 
methods by vMch the compounds of this invention can be synthesized, and various 
modifications to these schemes can be made and will be suggested to a person of 
ordinary skiU in the art having regard to this disclosure. 

[0254] The starting materials, int^nnediates, and compounds of this 

hivCTtion may be isolated and purified using conventional techniques, including 
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filtration, distillation, crystallization, chromatography, and the like. They may be 
characterized using conventional methods, including physical constants and spectral 

[0255] General Reaction Procedores: 

[0256] Unless mentioned specifically, reaction mixtures were stirred using a 

magnetically driven stirrer bar* An inert atmosphere refers to either dry argon or dry 
nitrogen. Reactions monitored eitiier by thin layer chroniatography, by proton 
nuclear magnetic resonance (NMR) or by high-pressure liquid chromatography 
OHPLC), of a suitably worked up sample of the reaction mixture. 
[0257] General WorkPn Procedures: 

[0258] Unless mentioned specifically, reaction mixtures were cooled to room 

temperature or below then quenched, when necessary, with either water or a 
saturated aqueous solution of ammonium chloride. Desired products were extracted 
by partitioning between water and a suitable water-immiscible solvent (e,g. ethyl 
acetate, dichloromethane, diethyl ether). Tlie desired product containing extracts 
were washed appropriately with water followed by a saturated solution of brine. On 
occasions \^4iere the product containing extract was deemed to contain residual 
oxidants, the extract was washed with a 10% solution of sodium sulphite in saturated 
aqueous sodium bicarbonate solution, prior to the aforementioned washing 
procedure. On occasions where the product containing extract was deemed to 
contain residual acids, the extract was washed with saturated aqueous sodium 
bicarbonate solution, prior to the aforementioned washing procedure (except in those 
cases where the deshed product itself had acidic character). On occasions where the 
product containing extract was de^ed to contain residual bases, the extract was 
washed with 10% aqueous citric add solution, prior to the aforementioned washing 
procedure (except in those cases where the desired product itself had basic 
character). Post washing the desired product containing extracts were dried ovear 
anhydrous magnesium sulphate, and tiien filtered. The crude products were then 
isolated by removal of solvent(s) by rotary evaporation under reduced pressure, at an 
appropriate temperature (generally less than 45^C). 
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[0259] General Parification Procedures; 

[0260] Unless mentioned specifically, chromatographic purification refers to 

flash colnmn chromatography on silica, using a single solvent or mixed solvent as 
eluent Suitably pxmfied desired product containing elutes were combined and 
concentrated under reduced {nressure at an appropriate temperature (generally less 
than 45^C) to constant mass. Final compounds were dissolved in 50% aqueous 
acetonitrile» filtered and transferred to vials, then fieeze-dried under high vacuum 
before submission for biolo^cal testing. 
[0261] Synthesis of Exemplary Compounds: 

[0262] The practitioner has a well-established literature of amino acid and 

peptide chemistry to draw upon, in combination wi& the information contained in 
tiie many examples vAsi^ follow, for guidance on synthetic strate^es, protecting 
groiq>s, and other materials and methods useful for ttie synthesis of Hie compounds 
of this invention, including compounds containing the various and R^ 

substituents and and X^ moieties. Described goierally below, are procedures 
and general guidance for the synthesis of compounds as described generally and in 
subclasses and species herein. In addition, synthetic guidance for the synthesis of 
amino acid derivatives and peptide analogues (and protease inhibitors more 
generally) can be found in U.S. Patent Nos: 5,585,397; 5,916,438 and 5,413,999; 
U.S. AppUcadon No. 10/462,127 filed June 16, 2003 and Published PCT application 
WO 02/02505, the entire contents of v^ch are hereby incorporated by reference. A 
derivative of Formula I, or a pharmaceutically-acceptable derivative or salt thereof 
may be prepared using any of tilie available relevant chemical transformations, 
combined with protection and deprotection as desired or required. Such processes, 
when used to prepare a derivative of the formula I, or a pharmaceutically-acceptable 
salt thereof, are iUustrated by &e following representative examples. The various 
starting m?^^^^^ are either commercially available or may be obtained by standard 
procedures of organic chemistry. The prq>aration of such stardng materials is 
described within the accompanying non-limiting Examples. 
[0263] Unless otherwise indicated, starting timtftrials are either commerdally 

available, as indicated or are obtained tfarougjh laboratory synthesis by anyone 
reasonably &miliar with die art 
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[0264] EXAMPLE6 

[0265] This example describes the synthesis of amino acids and amino-acid 

like compounds of the fonnula 

Ra 

where P is a protecting group and Ra is substituted or imsubstituted aliphatic or 
aromatic moiety. These compounds were made as described in J. Org. ChenL64: 
3322 (1999) and described by Scheme h 
[0266] Scheme 1 



I.UNOMSfe 

OH I ^'•^'^ 



1.1 °" ' 1.2 



1, NaOH. H2O, reflux q 
^(Boc)20.TtC^o^^=^noca p'^nJ^)h 



OH ' 

[0267] Compound 1.2 was prepared by the treatment of (RJIH-)* 
pseudoephedrine (1 eq) and glydne mefliyl ester hydrochloride 1.1(1,3 eq) in 
tetrahydiofuran (THE) vritibi lithnmi tert-butoxide (1 .4 eq) and worked iq> with water. 
Eaolization of compound IJ. in LiCl (3.2 eq) in THF by LHMDS (3.2 eq) and 
allgrlation of RaX yields compound 13. Hydrol^is of compound 13 under basic 
condition (NaOH, H2O, refluxe^ followed by protection of the amine gives 
compound 1.4. 

[0268] EXAMPLE? 

[0269] This example describes the synthesis ofc(mq)Ounds of tiie formula 

.. ^3 

[0270] where Ra is as defined in Example 6. These compounds were 

prepared according to Sdieme 2 and die procedure below. 
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[0271] 



Scheme 2 




LAH 




TBSCt 




2.1 



Z2 



DMPl 




»7BS 



2.5 



2.6 



NaNs 




1 



[0272] 



Compound 2.1 is prepared by the procedure described J. Am. ChertL 



Soc. 122: 3522 (2000) starting with the corresponding N-protected compound made 
by Example 6 or purchased from commercial sources. Reduction of lactone 2.1 by 
lithium aluminum hydride CTAH") yields tiie corresponding diol 2J2y which was 
followed by the protection of the primary alcohol by tert-butyl-dimethyl silyl 
chloride("TBSCl"; 1 eq), imidazole in CH2CI2 to afford compound 2.3. Oxidation of 
the secondary alcohol by Dess-Martin periodinane to ketone 2.4, and reduction of 
ketone 2A by NaBH4 afford alcohol 2j5, Hie mesylate 2.6 is obtained by Ihe 
treatment of alcohol 2.5 with mesyl chloride. The addition of sodium azide to the 
mesylate 2.6 affords compoimd 1. 

[0273] EXAMPLES 

[0274] An alternate procedure to prepare compound 1 is described in 

Sdieme 3 and the procedure below. 
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[0275] Schemes 
^Wj^ _^ r« J^OCH, ^^JJ^ jvauu^ 

n-BuU-78% ^ Ethyl Pyruvate 

1.4 3^ 

^ ^ Z1NHCI Sa 



3.3 



ZA 3.5 



[0276] Mdhyl ester 3.1 is prepared by esterfication of fhe coitesponding 

compound 1.4 (Example 6). The ketophosphonate 32 is made from methyl ester 3.1 
by Claisen condmsation with litho-dimethyl methylphosphonate. The Wadsworth- 
Emmons reaction of ketophosphonate 32 with ethyl pyruvate affords olefin 33, 
which is followed by the reduction by NaBH4 to afford lactone 3.4. Hydiogenation 
of lactone 3.4 followed by reduction of LAH yields diol 3.6. The protection of 
primaiy alcohol gives IBS ether 3.7. The mediation of 3.7 foUow by tiie addition 
of sodium azide to the mesylate affords compound 1. 

[0277] EXAMPLE 9 

[0278] Another alternate procedure to prepare compound 1 is described in 

Scheme 4 and the procedure below. 
[0279] Scheme 4 

O Brv^^^Js^Bn Q 1. H2 

1^ 4.2 

^ 4w4 ^4.5 ^ 

[0280] Compound 4.2 and 4.3 are prepared by the procedure desaibed J. 

Org. Chem. 56: 4823 (1991), starting with the correspondmg compound 1.4 
(Example 6). Reduction of ketone 43 by NaBH^, followed by hydrogenation gives 
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the corresponding did 4.4. The protection of the primary alcohol by TBSCl (1 eq), 
imidazole in CH2CI2 affords compound 4^. Mesylation of 4^5 followed by the 
addition of sodium azide to the mesylate 4.6 ajSbrds compound 1. 

[02811 EXAMPLE 10 

[0282] This example describes the synthesis of 




[0283] which vm pr^ared according to Scheme 5 and the procedure below. 

[0284] Schemes 



o 

H ?\ H f "i lAH H f 1 n« 

"■ ■ ^ Boc * ^ ^ * 
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HATU,DIEA 




5.12 



a) Compound 5.1 ([3-Methyl-l-(4-methyl-5K)xo-tetrahydro-ft^ 
carbamic acid tert-butyl ester) was prepared by the procedure described in J. Am. 
CheirL Soc. 122: 3522 (2000). 

b) A solution of liAlKU (40 roL, 1 M in THF) was added dropwise to 5.7 g of 
compound 5J in 40 ml of THF at 0 °C. The reaction solution was wamied to room 
temperature, stirred for 1.5 hours and cooled to 0 °C. A solution of 15% NaHS04 in 
water was added diopwise to the reaction mixture unti] no further precipitate was 
formed (6 ml of NaHS04). The reactioD mixture was jGlteied, and concentrated, and 
the product 5.2 (5.4g, 93% yield) was used for next reaction without further 
purification. LCMS: 290(M+1). 

c) TBSCl(2.82g, 18.8mmoI) was added to the solution of diol 5^ (5.4g, 
18.8mmo0 and imidazole (2.6g, 38.2 mmol) in 30 ml of CH2CI2. After 30 minutes 
of stirring^ tlie solvent was removed under reduced pressure. The reaction mixture 
was purified by column chromatography (40% etiier / hexanes) to afford 6.Sg (88% 
yield) of compound 5 J. LCMS: 404(M+1). NMR( 0003)5: 4.7(1H, broad s\ 
3.72(1H, m), 3.6-3.4(3H, m), 3.2( IH, broad s), 1.93 (IH, m), 1.7-1.55 (2H, m), 
1 .45( lOH, m), 1.35-1.25 (2H, m), 0.95-0.85(1 8H, m), 0,04 (6H, s). 
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d) A solution of Dess-Martin periodatate (5.5g, 13 mmol in 5.5 mL CH2CI2) 
was added to a solution of compound 5.3 (3.5g, 8.68 mmol) in 30 mL of CHiClz. 
After stiiring for 15 minutes, the reaction mixture was purified by column (20% 
ether / hexanes) to afford compound 5.4 (3:2g, 91%). LCMS: 402(M+1). 

e) To a solution of ketone 5.4 (3^g, 8.0 mmol) in 50 mL of MeOH, NaBIli 
(0.3g) was added at -78 "^C. The reaction mixture was stirred for 10 minutes at - 
30^*0, and was concentrated under reduced pressure. The reaction mixture was then 
extracted by ether (3 x 50 mL) water (50 mL) and washed with brine (50mL), and 
then concentrated to afford compound 5.5 (2.6g, 81% yield) as 20:1 ratio of syn and 
anti isomer (detennined by NMR). LCMS: 404(M+1). 

£) Mesyl chloride (l.lg, 9.7mmol) was added to the solution of alcohol 5^ (2.6 
g, 6.5mmol) and triethylamine (2 mL) in chloroform (20 mL) at OX. The resulting 
mixture was stirred for 60 minutes, then purified by column chromatography (20% 
ether / hexanes) to afford mesylate 5.6 (2.5g, 80%). LCMS: 482 (M+1). 

g) Sodium azide (3,4g) was added to a solution of mesylate 5.6 (2.5g) in 
dimethylformamide ("DMF"; 20 mL). The reaction mixture was stirred for 
overnight at 75°C and extracted (ether 5x50mL/ Water 50 mL). Hie combined 
ot^anic solution was dried, concentrated and purified by column chromatogr^hy 
(10%, ether/haxanes) to afford desired product 5.7 (1.05g, 55%), which used as 
common intermediate LCMS: 429( M+1) NMR( CDCl3)5: 4.43(1H, broad), 
3.77(1H, m), 3.63 ( IH, m), 3.49( 2H, m), 1.85 (IH, m), 1.7-1.6 (2H, m), L45( lOH, 
m), 1.35-1.25 (2H, m), 1.0-0.88(18H, m), 0.05(6H, s) and syn isomer (0.19g). 

b) A solution of 4N HCl m dioxane was added to a solution of compound 5.7 in 
MeOH. After stirring at room temperature for 60 minutes, the volatiles were 
removed by reduced pressure to afford compound 5.8, which was without fiirfher 
purification. 
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i) Method 1: To a mixture of compound 5.8 and NJ^I-dipropyWsophthalamic 
add in DMF, l-(3-dimethylaniinopropyl)-3-ethylcarbodiimide hydrochloride 
C'H)C")/l-hydroxybenzotriazole hydrate("HOBt")/diisopropylethyIamme C'DIEA") 
was added. The resulting solution was stirred at room temperature overnight. IN 
HCl (2 mL) was added, followed by addition of EtOAc (80 mL). After stirring for 
10 minutes, the organic layer was separated, washed with brine and dried over 
MgS04. Aft^ removal of solvents, the residue was purified by column 
chromatography to afford compound 5.9. Method 2: To a mixture of compound 5.8 
and N,N-dipropyl-isoph1halamic acid in GH2CI2, 2-(lH-azabenzo1riazole-l-yl)- 
1,3^-tetiamethyluronium hexafluorophosphateC'HATU")/DIEA was added. The 
resulting mixture was stirred at room temperature for 2 hours. The volatiles were 
removed by reduced pressure and purified by colunm chromatography to afford 
compound 5.9. 

j) Compound S.9 was oxidized by Jone's reagent, after worked up and purified 
by column to give add 5.10. LCMS: 460( M+1) NMR( CD30D)5: 7.92(1H, d), 
7.80(1H, s), 7.5-7.6(2H, m), 4.33(1H, m), 3.59(1H, m), 3.51( 2H, t), 3.22 (3H, t), 
2.70 (IH, m), L98( IH, m), 1.80-1.35 (8H. m), L20(3H, t), 1.06-0.9(9H, m), 
0.75(3H,t). 

k) Method 1: To a mixture of compound 5.10 and 2-amino-N-benzyl-3-methyl- 
butyramide in DMF, EDC/HOBt/ DIEA was added. The resulting solution was 
stirred at room temperature overnight. IN HCl (2 mL) was added, followed by 
addition of EtOAc (80 mL). After stiiring for 10 minutes, the organic layer was 
sq>arated, washed with brine and dried over MgS04. After removal of solvents, the 
residue was purified by column chromatography to afford compound 5.11. Method 
2: To a mixture of compound 5.10 and 2-aniinorN-benzyl-3-methyl-butyranude in 
CH2CI2, HATU/DIEA was added. The resulting mixture was stined at room 
temperature for 2 hours, the volatiles were removed by reduced pressure and 
purified by column chromatogr^hy to afford compound 5.11. 
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1) Method 1: Compound 5.11 is treated with IM PhMe3 in THF, and the 
resulting mixture is stirred for several hours until compound 5.11 is consumed. The 
reaction mixture is concentrated and IN HCl is added. The resulting mixture is 
stirred overnight afterwhich 20 % NaOH(aq) is added dropwise until the pH of the 
solution reaches 12-13. Method 2: Hydrogenation of compound 5.11 by 10 % Pd-C 
in MeOH yields compound 5.12 which is purified by preparative HPLC. 



[0285] EXAMPLE 11 

[0286] This example describes the synthesis of 



which was prepared according to Scheme 6 and the procedure below. 
[0303] Scheme 6 

XX . N X CH3P(0)(0Me)2 " X t-OMB r>euU» -lO^C^t 

V^^^xts. n-BuU. -78°C V^x^ Bhyl Pyruvate 



LI O CQjEt u O-^ 

,„.H^J^ NaBHVMeOa-Ttf'C ^H^Jj^ Ji^J^I^ ^H^XJ 



,0 

LAH 



63 



i i 2.lteN3 V ^ 

1D« X^" 



EDC.HOBt.DIEA 
6.10 
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a) A solution of dimethyl methylphosphomte 6.1 (34.1 g, 215.4 mmol) in THF 
(2S0iDL)maiii1iogenalmoq>herewascool^ °C and fhen was added 2.0 M 
solution of butyllifhium (107 mL, 21S.4 mmol) via canula in 20 minutes. The 
solution was stirred at -78 "^C for 20 minuter, and a THF (150 mL) solution of N- 
boc-L-phenylalanine metiiyl ester (10.0 g, 35.8 mmol) was slowly added via 
dropping funnel. The mixture was stirred at -78 for 1 hour. The reaction was 
then quenched with 10% AcOH (250 mL) and wanned to room temperature. The 
solution was extracted with EtOAc, and the combined organic extracts were washed 
with saturated aqueous NaHCOs and brine and then dried over MgS04, Solvents 
were evaporated and the excess dimethyl methylphosphonate was removed by rotary 
evaporator under high vacuum in a 90 °C water batibu The resulted oily product 6JZ 
containing 5-10% dimethyl methylphosphonate (shown by NMR) was used 
without purification. NMR (400 MHz, CDC13) 8 ppm 1.29 (m, 6 H) 1.35 (s, 9 
H) 2.92 (dd, J=14.24, 8.39 Hz, 1 H) 3.03 (dd, J=22.38, 13.73 Hz, 1 H) 3.22 (m, 2 H) 
4.10 (m, 4 H) 4.55 (d, J=5.59 Hz, 1 H) 5.38 (d, J-7.88 Hz, 1 H) 7.20 (m, 5 H); MS: 
422(MNa+) 

b) A solution of the crude phosphonate 6.2 above (16.8 g, ca. 35.8 mmol) in THF 
(100 mL) in a nitrogen atmosphere was cooled to 0 °C and then was added L6 M 
solution of butyllitbium (22.4 ml^ 35.8 mmol) via syringe in 10 minutes. The 
solution was stined at 0 for 30 minutes^ and ethyl pyruvate (7.1 ml^ 63.2 mmol) 
was added slowly. Stirring was continued at 0 for 1 hour and at room 
temp^ture overnight The reaction was quenched with saturated aqueous NH4CI 
(100 mL) and diluted with EtOAc (400 mL). The organic layer was separated. 



91 



wo 2005/005374 



PCTAJS2003/039276 



washed with brine and then dried over MgS04. Solvents were evaporated and the 
residue was purified by column chromatography (silica gel, Hexane-EtOAc 5:1) to 
give oily pure product 6.3 (9,0 g, 70% starting j&om 1). NMR (400 MHz, 
ACET0NE-D6) 5 ppm 124 (t, J=7.12 Hz, 3 H) 1.33 (s, 9 H) 2.00 (d, J=1.27 Hz, 3 
H) 2.86 (m, 1 H) 3.19 (dd, J=13.99, 5.09 Hz, 1 H) 4.18 (q, J=7.12 Hz, 2 H) 4.53 (m, 
1 H) 6.13 (d, J=7.88 Hz, 1 H) 6.51 (d, J=127 Hz, 1 H) 7.22 (m, 5 H); MS: 384 

c) To a solution of compound 63 (8.4 g, 23.2 mmol) in MeOH (200 mL) cooled to 
-78 °C was added sodium borohydride (1.7 g, 46.4 mmol). The mixture was stirred 
and warmed to -15 in 3 hours, and then kept at the same temperature ovemigjit 
IK aqueous HCl (100 mL) was added to the cold reaction mixture, and the volatiles 
weie removed by rotary evaporator. The resulted mixture was extracted with 
EtOAa The combined extracts w^ washed with saturated aqueous NaHCQs and 
brine and dried over MgS04. After removal of solvents, tiie residue was purified by 
column chromatography (silica gel, Hexane-EtOAc 3:1) to give pure product 6.4 
(43 g, 58%) and its 5-epimer (3.0 g, 41%) both as white soUd. ^H NMR (400 MHz, 
CDCI3) 5 ppm 1.36 (s, 9 H) 1 .88 (s, 3 H) 2.80 (d, J=6.61 Hz, 2 H) 4.05 (m, 1 H) 4.68 
(d, J=8.39 Hz, 1 H) 4.92 (s, 1 H) 6.91 (s, 1 H) 7.23 (m, 5 H); MS: 340 (Na+). 

d) Lactone 6.4 (3.5 g, 11.0 mmol) was dissolved in THF (300 mL), and to tiiis 
solution 10% Pd/C (350 mg) was added. The mixture was stirred under an 
atmosphere of H2 (balloon) for 5 hours, followed by filtration and concentration in 
vacuo, to provide product 6.5 (3.5 g, 99%) as white soUi ^H NMR (400 MHz, 
CDCI3) 5 ppm 126 (d, J=7.12 Hz, 3 H) 1.35 (s, 9 H) 1.71 (m, 1 H) 2.42 (m, 1 H) 
2.64 (m, 1 H) 2.87 (m, 1 H) 3.01 (m, 1 H) 3.92 (m, 1 H) 425 (m, 1 H) 4.46 (m, 1 H) 
724 (m, 5 H); MS: 342 (MNa+).. 

e) To a solution of conqiound 6.5 (3.5 g, 11.0 mmol) in THF (50 mL) cooled to 0 
°C was added 0.5 M liAffiU in DME (22.0 mL, 11.0 mmol). The mixture was 
stirred at 0 for 0.5 hours and vanned to room temperature. Stirring was 
continued untO TLC indicated the reduction was completed. The mixture was 
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cooled to 0 '^C and IN NaHS04 (30 mL) was added slowly. After stirring for 30 
minutes at room temperature, the cMxture was extracted with EtOAc. Hie combined 
extracts were washed wifli saturated aqueous NaHCQj and brine and dried over 
MgS04. After removal of solvmts, the residue was purified by column 
chromatography (silica gel, Hexane-EtOAc 1:1) to yield pure product 6.6 (2.7 g, 
76%) as vMte solid NMR (400 MHz, CDCI3) 5 ppm 0.82 (4 J=6.61 Hz, 3 H) 
1.19 (s, 9 H) 126 (m, 1 H) 1.41 (m, 1 H) 1.75 (m, J=15.13, 5.72 Hz, 1 H) 2.46 (dd, 
J=13.61, 10.05 Hz, 1 H) 2.93 (dd, J=13-73, 3.05 Hz, 1 H) 3.30 (m, 2 H) 3.50 (m, 2 
H) 7.10 (m, 5 H); MS: 324 (MH+). 

f) To a solution of compound 6.6 (1.0 g, 3.10 mmol) in DCM (15 mL) was added 
imida^le (422 mg, 6.20 mmol) and TBSCl (57S m& 3.72 mmol) sequ^tially at 0 
°C, After stkring at 0 °C for 1 hour, H2O (1 0 mL) was added to quench the reaction. 
The organic layer was separated and the aqueous layer was extracted with DCM. 
The combined DCM solution was washed wilh H2O and dried over MgS04. After 
removal of solvents, the residue was purified by column chromatography (silica gel, 
Hexane-EtOAc 3:1) to afford pure product 6.7 (1.34 g, 98%) as white solid ^H 
NMR (400 MHz, CDCI3) 5 ppm 0.08 (s, 6 H) 0.87 (d, J=6.87 Hz, 3 H) 0.91 (s, 9 H) 
1.32 (s, 9 H) 1.49 (m, J=6.36 Hz, 2 H) 1,80 (m, 1 H) 2.77 (m, 1 H) 2.89 (m, 1 H) 
3.40 (m, 1 H) 3.58 (dd, J=10.05, 4.20 Hz, 1 H) 3.68 (s, 1 H) 3.81 (s, 1 H) 4.18 (m, 
J=12.33, 4.96 Hz, 1 H) 4.78 (d, J=8.65 Hz, 1 H) 7.21 (m, 5 H); MS: 438 (MH+), 460 
(MNaf). 

g) To a solution of compound 6 J (1-2 g, 2.75 mmol) in chlorofomi (10 mL) was 
added triediylamine (0.8 mL, 5.5 mmol) and methanesulfonyl chloride ("MsCl"; 
032mL,4.12nmiol)sequmtiallyatO°C. Afte stirring at 0 for 1 hour, 1 N HCl 
(5 mL) was added to quench the reaction. The organic layer was separated and the 
aqueous layer was extracted with CH2CI2. The combined CH2CI2 solution was 
washed with H2O and dried over MgS04. After removal of solvents, the residue was 
purified by column chromatography (silica gel, Hexane-EtOAc 3:1) to afford pure 
product 6J» (1 .34 g, 95%) as colorless oil. ^H NMR (400 MHz, CDCI3) 5 ppm 0.04 
(s, 6 H) 0,88 (m, 12 H) 1.32 (s, 9 H) 1.37 (m, 1 H) 1.79 (m, 1 H) 1.95 (m, 1 H) 2,66 
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(dd, J=13.22, 10.68 Hz, 1 H) 2.90 (dd, J=14.24, 4.83 Hz, 1 H) 3.03 (s, 3 H) 3.40 (m, 
1 H) 3.52 (m, 1 H) 4.16 (s, 1 H) 4.87 (d, J=8.65 Hz, 1 H) 4.96 (d, J==9.16 Hz, 1 H) 
723 (m, 5 H); MS: 515 (MNaf). 

h) Mesylate 6.8 (1.34 g, 2,60 mmol) was dissolved in anhydrous DMF (300 mL). 
To this stined solution was added NaNa (2.50g, 39.0 mmol). The mixture was 
healed to 60 '^C with an oil bath and stirred at this temperature for 8 hours. The 
solvent was evirated in vacuo and then H2O (20 mL) was added to dissolve the 
solid. Hie solution was extracted with ether, and the combined extracts were dried 
over MgS04. After removal of solvents, the residue was purified by column 
chromatography (silica gel, Hexane-EtOAc 10:1) to afford pure product 6.9 (0.72 g, 
60%) as colorless oU. ^H NMR (400 MHz, CDCI3) 5 ppm -0.05 (s, 3 H) -0.03 (s, 3 
H) 0.74 (d, J=6.87 Hz, 3 H) 0.84 (s, 9 H) 1 39 (s, 9 H) 1 .43 (m, 1 H) 1.63 (m, 1 H) 
1.73 (m, 1 H) 2-75 (dd, J=13.61, 8.77 Hz, 1 H) 2.92 (m, 1 H) 3.37 (m, 2 H) 3.53 (t, 
J=7.12 Hz, 1 H) 3.91 (q, J=8.22 Hz, 1 H) 4.65 (d, J=9.66 Hz, 1 H) 725 (m, 5 H); 
MS:485(MNa+), 

i) Azide 6.9 (109 mg, 0.24 mmol) was treated with 4N HCl in dioxane (5 mL). 
After stibcring for 1 hour, the mixture was concentrated in vacuo and the resulted 
crude product 6 AO was used for the next step without purification. To a solution of 
the crude compoimd 6.10 in DMF (1 mL) was added NJ^-dipropyl-isophthalamic 
add (58 mg, 0.24 mmol), diisopropylethylamine (0.3 mL, 1.42 mmol), HOBt (54 
mg, 0.35 mmol) and EDC (68 mg, 0.35 mmol) sequentially. The mixture was 
stirred at room temperature for 8 hours. IN HCl (2 mL) was added, foUowed by 
addition of EtOAc (80 mL). After stirring for 10 minutes, the organic layer was 
separated, washed with brine and dried over MgS04. After removal of solvents, the 
residue was purified by colunon chromatography (silica gel, DCM-MeOH 19:1) to 
afford pure product 6-11 (113 mg, 81% starting from 6.9) as colorless oil. 'H NMR 
(400 MHz, CD3OD) 5 ppm 0.60 (t, J=7.12 Hz, 3 H) 0.81 (d, J=6.61 Hz, 3 H) 0.89 (t, 
J=7.25 Hz, 3 H) 1.32 (m, 1 H) 1 .43 (m, 2 H) 1 .64 (m, 3 H) 1 .75 (m, 1 H) 2.84 (m, 1 
H) 2.94 (m, 1 H) 3.06 (m, 2 H) 332 (m, 4 H) 3.61 (m, 1 H) 4.41 (m, 1 H) 7.06 (m, 1 
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H) 7.16 (q, J=7.46 Hz, 4 H) 7.40 (m, 2 H) 7.55 (s, 1 H) 7.67 (d, J=7.12 Hz. 1 H); 
MS: 480 (MH+). 

j) To a solution of compound 6.11 (57 mg, 0,12 mmol) in acetone (1 mL) was 
added Jones' reagpat (2.7M, 88 mM, 0,24 nunol). After stiiring at room 
temperatme for 20 minutes, iPiOH (40 mL) was added. Stirring was continued for 
10 minutes and tiie reaction mixture was diluted wifli acetone ^0 mL), followed by 
filtration over celite. The solution was dried Q4a2S04) and concentrated. The 
resulted crude product 6.12 was used for next step without purification. 

k) To a DMF (0.5 mL) solution of the crude add 6.12 was added 2-amino-N- 
baiz^-3-methyl-bulycamide (20 0.075 mmol), diisoprop^e&ylamine (0.1 mL, 
0.45 mmol) and HATU (38 mg, 0.10 mmol) sequentially. Hie mixture was stirred at 
room temperature for 2 hours, and then purified by HPLC to provide pure product 
6.13 026 mg, 76% starting bom compound 6.11) as v^te solid. 'H NMR (400 
MHz, METHANOL-D) 8 ppm 0.57 (t, J=7.25 3 H) 0.76 (m, 6 H) 0.87 (t, J=7.25 
Hz, 4 H) 0.98 (d, J=6.61 Hz, 3 H) 1.41 (m, 3 H) 1.59 (m, 2 H) 1.90 (m, 2 H) 2.66 
(m, 1 H) 2.79 (dd, J=13.73, 9.66 Hz, 1 H) 2.94 (dd, J=13.99, 5.60 Hz, 1 H) 3.03 (m, 
2 H) 3.22 (s, 1 H) 3.36 (m, 3 H) 3.99 (d, J=7.63 Hz, 1 H) 4.25 (s, 2 H) 4.40 (s, 1 H) 
7.10 (m, 10 H) 738 (q, J=7.97 Hz, 2 H) 7.53 (s, 1 H) 7.65 (d, J=6.87 Hz, 1 H); MS: 
682 (MH+). 

I) To a solution of compound 6.13 (19 mg, 0.0279 mmol) in MeOH (5 mL) 10% 
Pd-C (6 m^ was added. The mixture was stirred under an atmosphere of Ha for 30 
minutes, followed by filtration and concoitration. The resulting crude product was 
purified by preparative TLC to afford pure product 6.14 (16 mg, 88%) as white 
soKd. NMR (400 MHz, METHANOL-D) 5 ppm 0.61 (t, J=7.25 Hz, 3 H) 0.76 
(d, J=6.61 Hz, 6 H) 0.88 (m, 4 H) 0.98 (d, J=6.87 Hz, 3 H) 1J28 (m, 1 H) 1.42 (m, 2 
H) 1.62 (m, 2 H) 1.79 (m, 1 H) 1.91 (m, 1 H) 2.65 (dd, J=14.62, 6.23 Hz, 1 H) 2.75 
(m, 2 H) 2.91 (m, 1 H) 3.07 (m, 2 H) 337 (m, 2 H) 4.00 (d, J=738 Hz, 1 H) 4.27 
(m, 2 H) 7.05 (t, J=7.12 Hz, 1 H) 7.16 (m, 9 H) 7.40 (m, 2 H) 7.58 (s, 1 H) 7.71 (d, 
J=738 Hz, 1 H); MS: 656 (MH+). 
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10287] 
[0288] 



EXAMPLE 12 

The exaiiq>le describes the synOiesis of compounds of the formula 



O O Ra O " 



[0289] 



These compoimds are prepared according the procedure of Example 



10 or Example 1 1 except for using other amino acids and amino acid like compound 

H o 

V 



of the formula ^ as a reagent instead of 



(Example 10) or 



^0, 



(Example 1 1). Illustrative examples of amino acids and amino acid like 
compounds and tiieir corresponding products are shown in Table L 
[0290] Table 1 



Reagent 


Product 


H 0 


F 


H ° 




H ° 

V 

F 


S H NH2I H O 
0 0 0 ^ " 
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Reagent 


Product 


H O 


r 


H ° 


T ^ 

F 


H O 


I" n 


H J 




H ^ 

"a 


o o 0 ^ " 

XX 


H <^ 


1 


H ^ 
Boc^'^V^DH 
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Reagent 


Product 


H O 


o o o ^ H 1!^ 


H ° 




H ° 




H ^ 


O O ^""^j^ ° " ^ 



[0291] EXAMPLE 13 

[0292] This example describes the synthesis of 




whidi was prepared accoidiiig to Example 10 except for usiisg 4-fluoroamIine 
instead of 2-aminorN-benzyl-3-meth5l4mtyTaniide in stq) k. MS (M+1) 527, 

[0293] EXAMPLE 14 

[0294] The example describes tiie synthesis of compounds of the formula 

H I H 

O O Ra O Ki^p 
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[0295] These compounds are prepared according to Example 1 3 except for 

H o 

using amino adds and amino acid-like compounds of the formula ^ 
H ^ 

instead of Y . £xenq)lary amino acids and amino acid-like compounds are 
shown in Table 1. 

[0296] EXAMPLE 15 

[0297] This example describes the synthesis of 



o o 



which is prepared according to Example 10 except for using isopropylamine instead 
of 2-amino-N-benzyl*3--methyl-butyramide in step k when n=0 and for using 
isobutylamine instead of 2-amino--N-bCTzyl-3-methyl-butyramide in step k when 
n=l. 

[0298] EXAMPLE 16 

[0299] The example describes the synthesis of compounds of the formula 




[0300] These compounds are prepared according to Example 15 except for 

H ^ 

using amino acids and amino acid-like compounds of the fomiula ^ 

H ^ 

msteadof 
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[03011 EXAMPLE 17 

[0302] Tliis example describes the synthesis of 




which was prepared according to Example 10 except for using cyclopropylamine 
instead of 2-amino-N--benzyl-3-methyl-butyramide in step k \vh&i n=0 and 
cyclopiopyl-methyl amine instead 2-amino-N-benzyl-3-methyl-butyramide in step k 
whenn=l. 



[03031 EXAMPLE 18 

[0304] The example describes the synthesis of compounds of the formula 



0 Ra 

[0305] These compounds are prepared according to Example 17 except for 

H 9 

u^g amino acids and amino acid-like compoimds of the formula 



H ^ 



instead of 



T 



[03061 EXAMPLE 19 

[0307] This example describes the synthesis of 




which was prepared according to Example 10 except for 2-methyl-butylamine 
instead of 2-amino-N-benzyl-3-methyl-buiyramide in step k. 
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[0308] EXAMPLE 20 

[0309] The example describes the synthesis of compounds of the foimula 




[0310] These compounds are prepared accordmg to Exanq)le 1 9 except for 

H ^ 

using amino acids and amino acid-like compounds of the formula 

H ^ 



instead of 




[0311] EXAMPLE 21 

[0312] This example describes the synthesis of 




which is prepared according to Example 11 except for using 3-ben2yloxy-2-oxo 
propanic acid methyl ester, which is prepared from 3-hydroxyl-2-oxo propanic acid 
instead of eth^ pyruvate in the step b, and 4-fiuoroaniline instead of 2-amino-N- 
benzyl-3-methyl-butyramine in the step j. 

[0313] EXAMPLE 22 

[0314] This example describes the synthesis of compounds of the formula 




wherein Rb is a substituted or unsubstituted aliphatic or aromatic moiety. These 
compounds are prepared according to Example 21 except for using 2-oxo-acid esters 
of the formula ROC(=OXX==0)Rb (wherem R is lower alkyl and Ra is as defined 
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above) instead of 3«benzyloxy-2-oxo-propanic acid methyl ester. Exemplary esters 
and their corresponding products are shown in Table 2. 
[0315] Table 2 



Ester 


Product 


0 

o 




o 


I 1 H f * 1 n 


o 


S H NH2 ^ H 



[0316] EXAMPLE 23 

[0317] The example describes the synthesis of compounds of the fonnula 




where Rc is substituted or unsubstituted aliphatic or aromatic moiety. These 
compounds are prepared according to Example 10 ^cept for using acids of the 
fonnula RcCOOH as a reagent instead of NJ^-^propyl-isophtfaalamic add in step i 
and using 4-fluoroanaline instead of 2-arnino-N-benzyl-3-methyl-butyrarnide in step 
k. Illustrative examples of acids and their corresponding products are shown in 
Tables. 
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[0318] Table 3 



RcCOOH 


Product 




r ril H 1 H 

o o o •CAp 


0 o o 


^ H 1 H 


^ N yCs. JL OH 
O O 0 


S /°Y H H 


A 

0 


0 Y ° "UAp 


0 O 


O O Y' O "sjAp 


O O 





[0319] EXAMPLE 24 

[0320] This example describes the synthesis of the compounds of the 

fonnula 
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6 6 Ra o 
which are prepared according to Scheme 7 and the procedure below. 
[0321] Scheme? 

II 



7^ 

T.I 



[0322] The Compounds 7.1 are prepared according to Example 16. These 

compounds are then reacted with phenyl chloroformate and DIEA to yield 
compounds 7.2. In certain embodiments, compounds 7,2 can be used as prodrug 
forms of their corresponding compounds 7.1. 

[0323] EXAMPLE 25 

[0324] This example describes the synthesis of compounds of the formula 

ORd 

I 




o 

^vherein Rd and Re are each independmtly substituted or unsubstituted aliphatic or 
aromatic moieties. These compounds are prepared according to Scheme 8 and the 
procedure below. 



104 



wo 2005/005374 



PCT/US2003/039276 



[0325] Schemes 



OH 
1 


NaH 
RlX 


OH 
1 

.A 




NaH 

D V 


OR2 




DMF 




r 


DMF RiO^ 




o 

8.2 


X=lorBr 
ORd 




8.3 


X = lorBr 




UOH 












HgOmiF RgO" 


0 


OH 
8.1 









[0326] Compound 8^ is treated \nth NaH in DMF, and halide RdX (1 eq) is 

added to the reaction mixture to yield aryl ether 83. Compound 8.3 is then treated 
wifli NaH m DMF, and halide ReX (1 eq) is added. The reaction mixture is 
hydrolized (liOH, H20/THF) to give acid 8.1. Compounds 8.1, acids of tiie 
formula RcCOOH, are used to make additional compounds of the inventioiL Table 
4 shows exemplary compounds 8.1's. 



[0327] Table 4 



RoX 


ReX 


RcCOOH 






0 






0 




v., 






CH3I 


0 
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wherein Rf, Rg, and Rh are each independently substituted or unsubstituted aliphatic 
or aromatic. These compounds are prepared according to Scheme 9 and the 
procedure below. 
[0330] Scheme 9 




[0331] Mitsunobu reaction of compound 92 and the corresponding alcohol 

gives aryl ether 93. Hydrogenation of 93 reduces nitro groi^ to aniline 9.4, ^s^diich 
is followed by treatment of sulfonyl chloride to give the corresponding sulfonamide 
9.5. Alkylation of sulfonamide 9^ with halide (NaH, 1 eq) gives 9.6, 

followed by basic hydrolysis (LiOH, H20/THF/MeOH) to give acid 9.1. 
Compounds 9.1, acids of the formula RcCOOH, are used to make additional 
compounds of the invention. Table 5 shows exemplary compounds 9.1 *s. 



[0332] Tables 



RfX 


RoSOaCI 


RhX 


RcCOOH 




MeS02CI 


— 1 


o 












MeSOaCI 


NT 


o 
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RqSOzCI 


RhX 


RcCOOH 


X 


MeS02CI 


V-, 




0 


CHsi 


MeSOzCI 


CH3I 




.OH 




MeSOaCI 


CH3I 


( 


r 

0 


t>-Br 


MeSOaCi 


CHsi 


X 


r 




MeS02Ci 


CH3I 


1 






MeSOzCI 


CH3I 




r 


h 


MeSOaCI 


CH3I 


0 0 

( 


r 

0 
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RfX 


RgSOiCI 


RhX 


RcCOOH 




MeSOzCI 


CH3I 




0 




PhSOaCI 




0 0 

I 

0 




PhS02CI 


^. 


0 


CH3I 


PhSOaCl 


CH3I 


0 0 

0 


^. 


PhSOzCI 


CH3I 




V 

0 




PhSOaCI 


CH3I 


0 0 

ph-S 


V 

0 




PhSCbCI 


CH3I 
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RfX 


RoSOaCi 


RhX 


RcCOOH 




PhSOaCI 


CH3I 




/ 


PhSOaCI 


CH3I 




V 




PhSOaCI 


CH3I 


0 



[0333] EXAMPLE 27 

[0334] Hiis example describes the synliiesis of compounds of the fonnula 




wherein Rf is substituted or unsubstituted aliphatic or aromatic moiety. Tliese 
compounds are prepared according to SchemelO and the procedxire below. 
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[0335] Scheme 10 




THF 



[0336] Aniline 9.4 (Example 35) is treated vMdi sulfonyl chloride to yield 

sulfonamide 10.2, which is followed by the treatment of NaH to afford cyclic 
sulfonamide 103. Basic hydrolysis (LiOH, HaOnBF/MeOH) of compound 10.3 
gives acid 10.1. Compounds 10.1, acids of the formula RcCOOH, are used to make 
additional compounds of the invention. Table 6 shows ex^plary compounds 

io.rs. 

[0337] Table 6 





RcCOOH 




0 


y 


0 
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RcCOOH 


> 


o 


V" 


0 








O 








o 











[0338] EXAMPLE 28 

[0339] This example describes the preparation of compounds of the formula 

Rj 

\— / o 

wherein Ri, Rj, and Rk are each indq)endently substituted or unsubstituted aliphatic 
or aromatic moiety. These corrq>ounds are prepared according to Scheme 1 1 and the 
procedure below. 
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[0340] 



Scheme 11 



a S02(NHj)2 R °tS? 
NH NH2 ^ "'^^N'^NH 



11.2 



Py 



.OCH3 



11.3 



UOH 



H2O 

MeOH 

THF 



11.4 



11.1 

[0341] The treatment of dianune 11.2 with sul&mine a under refliudng 

pyridine affords sulfamine 11-3, which is followed by alkylation of a-halo alkyl ester 
to give compound 11.4. Basic hydrolysis (LiOH, IfcO/THF/MeOH) of ester gives 
acid 11.1. Compounds 11.1, acids of the formula RcCOOH, are used to make 
additional compounds of the invention. Table 7 shows exemplary compounds 
11.1's. 

[0342] Table 7 



XC»iRjCOOC 
Ha 


RKNHCH2CH2N 
H2 


RcCOOH 




NH2 




Brv^C02M6 


NH2 


jirr 








Brv^CQaMe 


NH2 




BK^COaMe 


NH2 
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XCRiRjCOOC 
Ha 


RKNHCH2CH2N 
H2 


RcCOOH 








Br-v^C02Me 


V 


V 


Br-s,_>C02Me| 










p 


Brv^COjMe 




0 1 












Kl 1 11 








Bfv^COzMe 


0 
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XOliRjCOOC 
H3 


RKNHCH2CH2N 
H2 


RcCOOH 


Brv^COaMe 






Brv^C02Me 
i 1 






BrN^C02MB 




P ! 


Brv^CO^Me 


NH2 


0 ? 


Brv^COaMe 




9 1 






/— N 1 Jl 

-^ ^-^ 0 


Brv^C02M8 






Br-s.^,,C02Me 


\ 






NH2 
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XCKiRjCOUC 

H3 


KKNrHJn2v^n2N 

H2 




BrVj^COzMe 




P ^ 


Brv^C02Me 




0 ? 


Br.^C02Wle 




0 \/ 


Brv^COaMe 

A 






A 


MM 

i>in2 










Brv^CQzMe 

A 






Brs^CX)2M8 




P V 


Br-^^C02Me 




>4V 
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[0343] EXAMPLE 29 

[0344] This example describes the synthesis of compounds of die formula 

wherein Ri, Rj, and are each independendy substituted or unsubstituted aliphatic 
or aromatic moiety. These compounds are prepared according to Scheme 12 and the 
procedure below. 

[0345] Scheme 12 

amWe coupling reagent r^^r^^ r^»a.r* 

1Z2 12.3 12.4 

O O O O 

'"^H ^ — " HkJ — - ^Ji^ 

12.5 1ZS 1Z7 

Hydmgena lioti <hJ^^ XC^RjC^R Oy"J^ A)R HydtPlysb C^A'JX?^0H 

12.8 12.9 12.1 

[0346] Amino acid 12J1 is treated widi benzyl amine and a coi^ling reagent 

such as HATU, to give 123. Compound 123 is reduced by a reducing reagent such 
as LAH to give amine 12.4. Compound 12.4 is treated with acid to afToid diamine 
12.5, which follow by condensation with an oxalic acid derivative gives die 
dioxopiperazine 12.6. Treatment of 12.6 with NaH and alkyl halide gives compound 
12.7. Removal of benzyl group by hydrogenation to give 12.8, which is alkylated 
with an a-halo alkyl ester to give compound 12,9. Hydrolysis of 12*9 affords acid 
12.1. 

[0347] Compounds 12.1, acids of the formula RcCOOH, are used to make 

additional compounds of the invention. Table 8 shows raemplary compounds 
12.1's. 
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[0348] Table 8 



XCRiRjCOO 
Me 


RlX 


RcCOOH 




BuBr 




Brv^CO^Me 


PrBr 


^--\/Nv^ O 


Brv,^^,.'C02Wte 






Br>s^C02Me 




O 


Brv^COaMe 




o 


Brv^^^^CO^Me 


Br 


o 


Brv^^zMej 


t>-Br 


O 

JL ^ jDH 


Brss^COaMe 




V^N^ O 


Brx^C02Me 


BuBr 
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xcaiiRjCoo 

Me 


RlX 


RcCOOH 


Br\^C02Me 


PrBr 


/\^N^ O 


BrN^C02Me 




o I 

o^A X,oH 


Brs^COaWIe 


Br 

>^ 




Brv^COzMe 




W^N^ O 


Brs^CX)2Me 


Br 




Brv^C02Me 


0-Br 




Brv^C02Me 




0,s,A„xl ^OH 

T y I 

v^N^ O 


Bfss^COaMe 


BuBr 


11 ? 


Brx^COaMe 


PrBr 
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XCRiRjCOO 
Me 


RlX 


RcCOOH 


BrN^C02Me 


y 


o ? 


Brv^C02Me 
1 


Br 


0^ 'oh 






O 1 


BrN^C02Me 




o ? 


BrN^C02Me 










O r 


Br>^^C02Me 


BuBr 




Br>^^02Me 


PrBr 


/^N^ 0 


Br^^COgWis 


y 


X/N^ 0 




Br 
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XCRiRjCOO 
Me 


RiX 


RcCOOH 








X 




kA^N^ O 


A 


Rr 

r 




Br\^C02Me 

A 


|>— Br 


1 1 11 


BrN^C02Me 

A 




X|^N^ O 



[03491 EXAMPLE 30 

[0350] This example describes the synthesis of compoimds of flie formula 

wherem Rm is substituted or unsubstituted aliphatic or aromatic moiety. These 
compouods are prepared according to Sch^e 13 and the procedure below. 
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[0351] Scheme 13 




O THF O 

13.4 13.1 



[0352] Mitsxjnobu reaction of 13J2 gives the corresponding aryl ether 133, 

which is followed by the alkyladon with halide (NaH, RmX, 1 eq) to afford aryl 
dielher 13.4.' Basic hydrolysis (LiOH, HiO/THF/MeOHQ of 13.4 gives add 13.1. 
Compounds 13.1, acids of the fonnula RcCOOH, are used to make additional 
conq>omids of the invention. Table 9 shows exemplary compounds 13.1's. 
[0353] Table 9 



R«X 


RcCOOH 


— 1 


0 












o 




<^ 


1^1 


0 
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RmX 


RcCOOH 








o 



[0354] 
[0355] 



EXAMPLE 31 

This example describes the synthesis of compounds of the fommla 




0 o 

wherein Rn, Ro, Rp* and Rq are each independeiitly substituted or unsubstituted 
aliphatic or aromatic moiety. These compounds are prepared according to Scheme 
14 and the procedure below. 



[0356] 



Scheme 14 



NH2 



U2 



UOH 

H2O 

MeOH 

THF 




14.5 1« 14.1 

[0357] Hie treatment of aniline 142 with sulfonjd chloride gives the 

corresponding sulfonaxrude 14.3, ^ch is follow by alkyiation with halide to give 
14.4. The basic hydrolysis of 14.4 aflfords the mono-add 145, follow by amide 
couphng with corresponding amine to give 14.6. Basic hydrolysis (LiOHy 
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HzO/THF/MeOH) of 14.6 gives acid 14.1. Compomids 14.1, acids of the formiila 
RcCOOH, are used to make additiojoal compounds of the invention. Table 10 shows 
exemplary compounds 14.1's. 
[0358] Table 10 



RpNHRq 


RNSO2CI 


RoX 


RcCOOH 




MeS02CI 


— ^1 










0 0 




MeSOaCI 




0 0 

^ A 












PhSOaCI 




I I 












MeSOzCl 


—1 


i 0 0 


£ 


MeSOaCI 












= 0 0 




PhSOaCI 


— 1 


= 0 0 
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IVieOVy20l 


1 




1 






r o o 


X^NH 


ivieo\j20i 


v., 




I 






1 o o 


V^NH 


PhS02CI 


— 1 


o O 

Pfl N 


/ 






r f\ 












MeSOaCI 


— 1 


^N^ Jk^ JL 


^NH 


MeSOaCI 


v., 


o o 












PhSOaCI 


—1 


o o 



[0359] EXAMPLE 32 

[0360] This example describes tiie syn&esis of compounds of tiie fonnula 

o o 
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wherein Rr and Rs are each independently substituted or unsubstituted aliphatic or 
aromatic moiety, or Rr and Rs together form a substituted or unsubstituted 
cycloaliphadc or aromatic moiety. These compounds are prepared accordmg to 
Scheme 15 and the procedure below. 



[0361] Scheme 15 




15.5 15.1 



10362] Esterfication of di-add 15^ with TMSCH2N2 gives the 

corresponding di-metfa^ ester 153. Basic hydrolysis QJOH^ 1 eq) of compound 
153 yields mono-add ISA which is then coupled with RrNHRs to yield compound 
153. The basic hydrolysis (LiOH, H20/THF/MeOH) of 153 gives acid 15.1. 
Compound 15.1, an add of the formula RcCOOH, are used to make additional 
compounds of the invention. Table 1 1 shows exemplary compounds 15.1's. 



[0363] Table 11 



RrNHRs 


0 0 


RcCOOH 






0^ 


0^ 


0 0 








0^ 1 


J 

Oh 


"A" 
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KrNHEIs 




RcCOOH 










X 

o o 


o'' A 

O O 


V-NH 


A A 


O O 




HO 


o o 


a. 


o o 


r 

O O 


V-NH 


O 0 


sA 




A 


A 


d 


o o 


0 o 




A 




V'NH 


o o 


o o 



127 




128 



wo 2005/005374 PCTAJS2003/039276 




129 



wo 2005/005374 



PCTAJS2003/039276 




130 



wo 2005/005374 



PCT/US2003/039276 



RrNHRs 


o o 
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[0364] 
[0365] 



EXAMPLE 33 

Hus example describes ibs syntlieds of compounds of the fonnula 



H H 
O Aa O K^p, 



(0366] 
using 



[0367] 



These compounds are prepared according to Example 23 except for 



Boc' 



^ as a reag^ instead of 



v. 



[0368] EXAMPLE 34 

[0369] This example describes syntfiesis of compounds of the fonnula 



o y 
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wbxch are prepared according to Example 13 except for using acids of the formula 
RcCOOH as a recent instead of NJ^T-dipropyMsophtlialaiQic acid. 

[0370J EXAMPLE 35 

[0371] This example describes the synthesis of compounds of the formula 

HHz 



H H I 

O Aa O 



[0372] These compounds are prepared according to Example 34 except for 

using 

H ^ 

H 9i Boc^V^OH 

V. 



as a reagent instead of 



[0373] EXAMPLE 36 

[0374] This example describes the synthesis of 



o o 



where Rt is substituted or unsubstituted aliphatic or aromatic moiety. These 
compounds are prepared according to Example 10 except for using amines of the 
fommla HjNRr instead of 2-anuno-N-beDzyl-3-methyl-butyraimde in siep k. 

[0375] EXAMPLES? 

[0376] This example describes the synthesis of compounds of the formula 

H I H 

[0377] These compound are prepared according to Example 36 except for 

using acids of the formula RcCOOH as a reagent instead of N,N"dipiopyl- 
isophlhalamic acid. 
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[0378] EXAMPLE 38 

[0379] This example describes the synthesis of compounds of the formula 

Rt 

o ^ o . 

[0380] These compoimds are prepared according to Exanq>le 37 except for 
using 

H ° 

^ as a reagent instead of • 
[03811 EXAMPLE 39 

[0382] This example describes the syntb^ of compounds of the formula 

H f2 
O Ra 

vfheste Ru is substituted or unsubstituted alkyl. These compounds are made 
accordii^ to Scheme 16 and tibe procedure below. 
[0383] Scheme 16 

^ o 

1.4 16.2 

H ?" I.MsCI. „ Na I"' 

Redudfa n p-N^p^ ^NaNg p.N^^ Depio^ "^'^V'^Ru 

^ Ra 
16.3 16.5 

RcCOOH _ N3 Reduction NHj 



O Ra O ^ 

16. 16.7 
6 

[0384] Compound 16.1 is prepared by amide coupling of compound 1.4 with 

N, O-dimethylhydroxyiamine. Reaction of Weinreb amide 16.1 wth Grignard 
leagent RtjMgX yields ketone 16^ which is then reduced to alcohol 163. 
Mesyladon of compound 163 followed by the addition of azide replaconent yields 
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compound 16.4 which is deprotected to yield amine 16.5. Amide coupling of 
compound 16^ and acid RcCOOH with amide coupling reagents yields compound 
16.6 which is reduced to make product 16.7. 
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Claims 

What is claimed is: 

1 . An isolated compound having the structure: 

R- NH2 

rVy\V 

.R2r3 R^' 
(I) 

or pharmaceutically accq^table derivative thereof; 

wherein R' is hydrogen or an aliphatic, heteroaliphatic, aromatic or 
heteroaromatic moiety, or R*, taken together with R^ or a substituent present on R^ 
may form a cycloheteroaliphatic moiety; 

R* is an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, or R^ 
taken together with R', may fomi a cycloheteroaliphatic moiety; 

Xi is -C(=0>, -S(=0)-, -C(=NH>, -C{=S)-, .NC(=0>, -NC(-S>, ^N-C(=N- 
ON)-, -NS(02)-, -CHR^"^-, -SO2-, -C00-, -C(=0)C(R^%-, or -SC(=0). wherein 
each occurrence of R^^ is independently hydrogen, or an aliphatic, hetCToaliphatic, 
aromatic or heteroaromatic moiety; 

is an aliphatic, het^aliphatic, aromatic or heteroaromatic moiety, or R , 
taken together with R*, may Jform a cycloheteroaliphatic moiety; 

is hydrogen, halogen, or an aliphatic, heteroaliphatic, aromatic or 
heteroaromatic moiety; 

I^^ is hydrogen, halogen, or lower alkyl; 

R* is hydrogen, an aliphatic, heteroaliphatic, aromatic or heteroaromatic 
moiety, or R*, taken together with a substituent present on X or X , may form a 
cycloaliphatic, cycloheteroaliphatic, aromatic, or heteroaromatic moietjr, 

is absent, -NR^-, -(CHR^)r, -NR^Y-, -(CHR^)jY. or - 
N(R^)CH(R^')Y- wherem each occurrence of R^ is independently hydrogen 
or an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety; each occunence 

O R^«\ 

of Y is independently ^ ' t wherem, for each mdependent occurrence 

of R^ is hydrog^ or an aliphatic, heteroaliphatic, aromatic or heteroaromatic 
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moiety, or or one occurence of taken together with R^ may fonn a 
cycloaliphatic, cycloheteroaliphatic, aromatic or heteroaromatic moiety, and wherein 
each occurrence of j and t is independently an integer from 1 to 4; and 

is absent, -NHCO-, -NHSO2-, -NHCONH-, --NHCOO-, -CH2NH-, - 
C(=0)-, -S(=0)-, -C(=NH)., -C(=SK -NC(=S)N-, -N-C(=N-ON)N., -NS(02)N-, - 
SO2-, -C(=0)NR^\ ^(=S)NR^\ -COO-, -(CHR^ V, -0-, ^H2NR^\ or - 
NR^\ wherein each occurrence of R^^ is independently hydrogen, an aliphatic, 
heteroaliphatic, aromatic or heteroaromatic moiety, or R^^ taken together with R* 
may form a cycloaliphatic, cycloheteroaliphatic, aromatic or heteroaromatic moiety, 
and k is an integer from 1 to 3 . 

2, The compound of claim 1 ^erdn one or more of the following groups do 
not occur simultaneously as defined: 

(i) R\ and R^' are each hydrogen; is alkyl, cycloallsylalkyl or aralkyl; - 
X^-X^-R^ together represents -CHR*^C(=<))NHCH(R^C(==0)NR^R^ wherein R^ is 
hydrogen or alkyl, R"^ is alkyl, and one of R* or R^ represents hydrogen and the 
other represents hydrogen, alkyl, aryl, aralkyl, l-alkoxycaibonyl-2-phenylethyl, 1- 
alkoxycarbonyl-2-(imidazol-4-yl)ethyl, 2-(imidazoH-yl)ethyl, indanyl, 
heterocyclyl-alkyi, carboxyalkyl, alkoxycarbonylalkyl, aryloxycaibonylalkyl, 
aralkoxycarbonylalkyl or a group of the formula -A-NCR^XR'O vsirich A 
represents alkylene and R* and R*^ each represents alkyl or R* and R** together 
represent a pentamethylene group m which one methylene group can be replaced by 
NH, N-alkyl, N-alkanoyl, N-aralkoxycarbonyl, O, S, SO, or SO2; or R" and R^ 
togeflier with the nitrogen atom to vAnch they are attached represent a 1,23,4- 
tetrahydroisoquinoline ring; and -X*-R* togethw represents an alkoxycarbonyl, 
aialkoxycarbonyl, alkanoyl, aralkanoji, aroyl, cycloalkyicarbonyl, 
hetaocyclylcarbonyl, heterocyclyl-alkanoyl, 6-(diben2ylcarbamoyl)-4-oxohexanoyl 
moiety or an acyl group of an a-amino add in ^Mch. the amino group is substituted 
by an alkoxycarbonyl, aralkoxycarbonyl, diaralkylcarbamo^ diaralkyialkanoj^, or 
aralkanoyl moiety 

wberem the tenn "aroyl" refers to an acyl group derived from from an 
arylcarboxylic acid such as benzoyl 1-naphthoyl, 2-naphthoyI, etc., and the term 
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"aralkanoyi" refers to an acyl group derived from an aryl-substituted 
alkanecarboxylic acid; 

whereby the term "aryl" alone or in each of the aralkyl, 
aiyloxycarbonylalkyU aralkoxycarbonylalkyl or N-aralkoxycarbonyl moieties refers 
to a phenyl or naphthyl group optionally substituted with one or emore substituents 
selected fiom alkyl, hydroxy, alkoxy and halogen; 

Cu) R', and R*' are each hydrogen; is -C(=0>, ^SCb-, N(R*)S02, 
N(R'')C(=0) or SC(=0), v^^erdn is hydrogen, Ci.salkyl or joined together with 
either directly to form a 5-7 membered heterocycle such as pyrrolidinyl or 
piperidinyU or tfarougji a heteroatom selected from N, O and S, to form a 6- 
membered heterocycle with the nitrogen to \rfrich they are attached such as 
morpholmyl, piperazyl, or N-Ci-salkyl-piperazyl; R^ is a substituted or unsubstituted 
Ci^alkyl, a 5-6 membered hetenx^le or a 6-10 carbon atoms aryl moiety 
substituted with CMalkyl, Ci.salkoxy, hydroxy, halogen, NCR% C(=0)OR^ - 
C(=0)N(R% -S02N(R% CH2N(R% N(R^)C(=0)R" or N(R^S02R*; R^ is 0R^ 
N(R% Ci^enyl-R" or -^CR^V; and -X^-X'-R^ together represent - 
CH(R'^)C(=0)NHCH(R')C(=0)-Y-[CR^^inR^ wherein m is an integer from 0 to 5, 
Y is O or NH, R* and R* are independently hydrogm, 0R^ N(R*)2, CMalkenyl-R'' or 
-[CR^^^^nR*" wherein n is an integer from 0 to 5, R* is hydrogm or CMalkyl, R^ is 
hydrogen, hydroxy or CMalkyl and R^ is hydrogen, substituted or unsubstituted aryl, 
5- or 6-membered heterocycle, Ci-6alkyl or Ci-^enyl, Ca-Tcycloalkyl, 5- to 7- 
membCTed carbocyclic or 7- to 10-membered bicyclic carbocyclic ring, ben2X)finyl, 
indolyl, azabicyclo C7.ncycloalkyl or benzopiperidinyl; R^ is hydrogen, substituted 
or unsubstituted Ci-^alkyl or (CH2CH20)pCH3 or (CH2CH20)pH wherein p is an 
integer from 0 to 5, and R* is hydrogen, or substituted or unsubstituted aryl, 
heterocycle, 5- to 7-membered carbocyclic or 7- to 10-membered bicyclic 
caiboc^lic ring; 

CiiO R'» R^ and R^' arc each hydrogen; X^ is -C(=0>., -SO2-, N(R'')S02, 
N(R*)C(=0) or SC(=0) , wherein is hydrogen, Ci.5alk^ or jomed togetiier wifli 
R^ eiflier directly to form a 5-7 membered hetraocycle such as pyrrolidinyl or 
piperidinyl, or ihrougji a heteroatom selected from N, O and S, to form a 6- 
membered heterocycle with the nitrogen to whidi they are attached such as 
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morpholinyl, piperazyl, or N-Ci-3aIkyl-piperazyl; R is a substituted or unsubstituted 
Ci-ealkyl, a 5-6 membered heterocycle or a 6-10 carbon atoms aryl moiety 
subsEtituted with Ci^jalkyl, Cioalkoxy, hydroxy, halogen, N(R% C(=0)OR^ - 
C(=0)N(R*)2, ^Q2N(R% CH2N(R% N(R^C(=0)R" or NCR^SOzR^ is 0R% 
N(R")2, CMalkenyl-R^ or -[CR*^']nR^ and -X^-X^-R'* together represent - 
CH(R'^C(=0>Y-[CR^R*]mR^ wherein m is an integer from 0 to 5, Y is O or NH. R*^ 
is hydrogen, 0R\ N(R*)2, CMalkenyl-R'' or -[CR^^nR^ wherein n is an integer 
&om 0 to 5, R* is hydrogen or Ci-4alkyl, R^ is hydrogen, hydroxy or Ci.4alkyl and R^ 
is hydrogen, substituted or unsubstituted aryl, 5- or 6-membered heterocycle, Ci- 
6alkyl or Ci-galkenyl, Cj-Tcycloalkyl, 5- to 7-membered carbocyclic or 7- to 10- 
membered bicycKc carbocyclic ring, benzofiiryl, indolyl, azabicyclo C7-iicycloalkyl 
or benzopiperidinyl; R^ is hydrogen, substituted or unsubstituted Ci.6alkyl or 
(CH2CH20)pCH3 or (CEzCUjOyi wherein p is an integer from 0 to 5, and R* is 
hydrogen, or substituted or unsubstituted aryl, heterocycle, 5- to 7-membered 
carbocyclic or 7- to lO-membered bicyclic carbocyclic ring; 

(iv) R' and R^' are each hydrogen; X^ is -C(=OK -SO2-. N(R^)S02, 
N(R'')C(=0) or SC(=0), wherein R"" is hydrogen, Ci-salkyl or joined together with 
R^ either direcfly to form a 5-7 membered heterocycle such as pyrrolidinyl or 
piperidinyl, or through a heteroatom selected from N, O and S, to form a 6- 
membered heterocycle with the nitrogen to which they are attached such as 
morpholinyl, pipera2yl, or N-Ci-salkyl-piperazyl; R^ is a substituted or unsubstituted 
Ci-^alkyl, a 5-6 membered heterocycle or a 6-10 carbon atoms aryl moiety 
substituted wifli CMalkyl, Ci-salkoxy, hydroxy, halogen, N(R% C(=0)OR^ - 
C(=0)N(R'*)2, -S02N(R% CH2N(R*)2, N(R^C(=0)R" or NCR^SOzR"; R^ is 0R% 
N(R")2, CMalkenyl-R' or -[CR^^ Jl'; R^ is hydrogen, OR", N(R% Cualkenyl-R" 
or ^CR^^aR^ and-X^-X^-R* together represent -<:H(R*^C(<>)NHCH(R^C(=<>> 
Y-[CR^%R^ wherein m is an mteger from 0 to 5, Y is O orNH, R^ and R* arc 
mdependmtiy hydrogen, 0R^ CMalkenyl-R*' or -[CR^^JR* herein n is 

an integer from 0 to 5, R* is hydrogen or Ci.4alkyl, R*' is hydrogen, hydroxy or Ci. 
4alkyl and R*^ is hydrogen, substituted or unsubstituted aryl, 5- or 6-memberod 
heterocycle, Ci-^alkyl or Ci^^aUcenyl, Cs-Tcycloalkyl, 5- to 7-membered carbocyclic 
or 7- to 10-membered bicyclic carbocyclic ring, benzofuryl, indolyl, azabicyclo C7- 
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ucycloalkyl or benzopiperidinyl; R is hydrogen, substituted or unsubstituted Ci- 
galkyl or (CH2CH20)pCH3 or (CH2CH20)pH wherein p is an integer from 0 to 5, 
and is hydrogen, or substituted or unsubstituted aryl, heterocycle, 5- to 7- 
membered carbocyclic or 7- to 10-membered bicyclic carbocyclic ring; 

(v) R' and R^' arc each hydrogen; X* is -C(0)-, -SQr, NCR^SCb, 
NOE?OC(==0) or SC(=0), wherein R"^ is hydrogen, Ci-salkyl or joined togeflier with 
R^ eittier dhectly to ibim a 5-7 membered hetax>cycle such as pyrrolidinyl or 
piperidinyl, or through a heteroatom selected fix)m N, O and S, to form a 6- 
membered heterocycle with the nitrogen to vdiich they are attached sudi as 
morpholinyl, piperazyl, or N-Ci-salkyl-piperazyl; R* is a substituted or unsubstituted 
Ci^kyl, a 5-6 membered heterocycle or a 6-10 carbon atoms aryl moiety 
substituted with Ci-4alkyl, Ci^alkoxy, hydroxy, hal<)gen, N(R*)2, C(-O)0R^ - 
C(=0)N(R% -S02N(R")2, CH2N(R% N(R'^C(=0)R" or N(R^S02R'; 0R\ 
N(R^, CMalkenyl-R" or -[CR'^l^nR'; R^ is hydrogen, 0R^ N(R% Cwalkenyl-R*^ 
or -[CR^^nR"; and -X^-X^-R* together represent -CH(R^)C(=0)-Y-[CR^RS]n,R^ 
wherein m is an integer ifrom 0 to 5, Y is O or NH, R^ is hydrogen, 0R^ N(R% Cy. 
4alkenyl-R'' or -[CR^^nR°; wherein n is an integer from 0 to 5, R" is hydrogen or 
CMalkyl, R^ is hydrogen, hydroxy or CMalkyl and R^ is hydrogen, substituted or 
unsubstituted aryl, 5- or 6-membered heterocycle, Ci-6alkyl or Ci-ealkenyl, C3- 
ycycloalkyl, 5- to 7-membered carbocyclic or 7- to 10-membered bicyclic 
carbocyclic ring, benzofuryi, indolyi, azabicyclo C7-iicycloalkyl or 
benzopiperidinyl; is hydrogen, substituted or unsubstituted Ci..6aMiyl or 
(CH2CH20)pCH3 or (CH2CH20)pH wherein p is an integer from 0 to 5, and R^ is 
hydrogen, or substituted or unsubstituted aryl, heterocycle, 5- to 7-membered 
carbocyclic or 7- to 10-membered bicyclic carbocyclic ring and 

(vi) R', R* and R^' are each hydrogen; R* is Ci-^alkyl, C^^alkenyl, C3- 
Tcycloalkjd, aryl, heteroaryl, T-Ci^alkyl, T-C2-6alkenyl, vihmm T is aryl, heteroaryl 
or Cj-Tcycloalkyl; R*-X^ together represent W wherein W is K\ R\:0, R'^CO, 
R'HXHCROCO, R^'NHCHCR^O, R'^ CH(R?)CO, R*S02, R'SO or an amino acid 
with a blocked or unblocked amino tenmnus, vdiecein R' and R^ are each 
independently hydrogen, Ci-eallqrl, C3.7cycloalkyl, aryl, heteroaryl, T-Ci-galkyl or T- 
(CH2)„CHCr)(CH2)n vAercin n is an integer ftom 1 to 4; and -X^-X^-R^ together 
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represent -CH(R^C(=X)CHR^^ wherein X is (OHJH) or O; is hydrogen, Ci. 
salkyl, Ca-aalkenyl, Cs-TcycloaDcyl, aryl, heteroaiyl, T-Ci.6alkyl or T-Ca-ealkenyl; ^ 
is hydrogen or OH; and is Y, (CHRVY or =CR^(CHR^„-Y, wherein Y is 
hydrogen, OH, -NR'^^, aryl, heteroaryl or CO-Z, n is an integer fiom 1 to 4, Z is 
OH, -NR^'^, OR^ or an amino acid with a blocked or unblocked carboxy temunus, 
R** is H, Ci^alkyl or aiylCi-^;^, and R* and R^ are each mdependenfly hydrogen, 
Ci-^alkyl, Cs-Tcycloalk^, aryl, heteroaiyl, T-Ci-6alkyl or T-C2-«alkenyL 

3. The compoiind of claim 1 having the structure: 

H NH2 

O R2 r3 r3 

or pharmaceudcally acceptable derivative thereof; 

wherein is an aliphatic, heteroaliphatic, aromatic or heteroaromatic 
moiety; 

is an aliphatic, heteroaliphatic, aronoiatic or heteroaromatic moiety, or R , 
taken together with R\ may form a cycloheteroaliphatic moiety; 

R^ is hydrogen, halogen, or an aliphatic, heteroaliphatic, aromatic or 
heteroaromatic moiety; 

R^ is hydrogen, an aliphatic, heteroahphatic, aromatic or heteroaromatic 
moiety, or R\ taken togelfa^ with a substituent present on or may form a 
cydoaliphatic, cycloheteroaliphatic, aromatic, or heteroaromatic moiety 

X* is absent, -NR'°^-, -(CHR^V» -NR'^^Y-, -(CHR.^)jY- or - 
N(R'^)CH(R^')Y- M^erein eadi occunraice of R'^* is independently hydrogen 
or an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, each occurrence 

of Y is independentiy ^ ^ ^ wherein, for eadi independent occurrence 

of ^ R^ is hydrogen, or an aliphatic, heteroaliphatic, aromatic or heteroaromatic 
moiety, or R^ or one occurrence of R"^ taken together witii R"* may form a 
cydoaliphatic, cycloheteroaliphatic, aronoiatic or heteroaromatic moiety, and "herein 
each occurrence ofj and t is independentiy an integer from 1 to4;and 



148 



wo 2005/005374 



PCT/US2003/039276 



is absent, -NHCO-, .NHSO2-, -NHCONH-, -NHCOO-, -CH2NH-, - 
C(=0>, .S(=0)-, -C(=NH)-, -C(=SK -NCeS)N-, -N-C(=N-C^N)N-, -NS(02)N-, - 
SO2-, -C(=0)NR^\ -C(=S)NR'°\ -COO-, -(CHR^ V, -0-, -CH2NR^\ or - 
NR^\ v^erein each occuirrace of R^"^ is independently hydrogen, an aliphatic, 
heteroaliphadc, aromatic or heteroaromatic moiety, or R^"^ taken together with R"* 
may form a cycloaliphatic, cycloheteroaliphatic, aromatic or heteroaromatic moiety, 
and k is an integer fiom 1 to 3. 

4. The compound of claim 3 vdiereui one or more of the following groups do 
not occur simultaneously as defined: 

(i) and R^' are each hydrogen; is alkyl, cycloallqrlalkyl or aralkyl; -X^- 
X'-R* togedier represents -CHR*^C(=<>)NHCH(R^C(=0)NR^R^ \vherein R" is 
hydrogen or alkyl, is alkyl, and one of R* or R^ represents hydrogen and the 
other represents hydrogen, alkyl, aiyl, aralkyl, l-alkoxycarbonyl-2-phenylethyl, 1- 
alkoxycarbonyl-2-Cnnidazol-4-yl)ethyl, 2-(imidazoH-yl)ethyl, indanyl, 
heterocyclyi-alkyl, carboxj^lkyi, alkoxycarbonylalkyl, aryloxycarbonylalkyl, 
aralkoxycarbonylalkyl or a group of the formula -A-N(R^(R^ in \^ch A 
represents alkylene and R^ and each represents alkyl or R* and together 
represent a pentamethylene group in vydiich one methylene group can be replaced by 
NH, N-alkyl, N-alkanoyl, N-aralkoxycarbonyl, O, S, SO, or SO2; or R'' and R^ 
together with the nitrogen atom to which fliey are attached represent a 1,2,3,4- 
tetiahydroisoquinoline ring; and -C{^)-R* togettier represents an alkoxycarbonyl, 
aralkoxycaibonyl, alkanojl, aralkanoyl, aroyU cydoalkylcarbonyl, 
heterocyclylcarbonyl, heterocyclyl-^lkanoyi, 6-(dibenzylcarbamoyl>4-oxohexanoyI 
moiety or an acyl gxoup of an a-amino acid in vAnch Ihe amino groiq> is substituted 
by an alkoxycarbonyl, aralkoxycarbonyl, diaralkylcarbamoyl, diaralliTlalkano^d, or 
aralkanoyl moiety; 

whjQ:ein the term "aroyF refers to an acyi group derived from from an 
arylcarbox^c acid such as benzo^, 1-naphthoyl, 2-n£q)h&oyl, etc., and the term 
"aralkanoyr refers to an acyl grot?) derived from an aryl-substituted 
alkanecarboxylic acid; 
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whereby the tenn "aryr alone or in each of the aralkyl, 
aryloxycarbonylalkyl, aralkoxycarbonylalkyl or N-aralkoxycarbonyl moieties refers 
to a phenyl or naphthyl group optionally substituted with one or emore substituents 
selected ftom alkyl, hydroxy, alkoxy and halogen; 

(ii) and are each hydrogen; R^ is a substituted or unsubstituted Ci. 
<jalkyU a 5-6 mraibea^d heterocycle or a 6-10 carbon atoms aryl moiety substituted 
with Ci.4alkyl, Ci.aalkoxy, hydroxy, halogen, N(R% C(=0)OR% -C(=0)N(R% - 
S02N(R% CH2N(R")2, N(R")C(=0)R' or NCR^SCyR"; R^ is OR*, N(R")2, d- 
4alkenyl-R' or -[CR^^R^nR'; and -X^-X^-R^ together represent - 
CH(R^)C(<>)NHCM(R')C(<))-Y-[aR.^R®]mR^ wherein m is an integer jBpom 0 to 5, 
Y is O or MH, R^ and R* are independently hydrogen, OR^ N(R% CMalkenyl-R*' or 
-[CR^^nR"^ wherein n is an integer ftom 0 to 5, R* is hydrogen or Ci-4alkyl, R^ is 
hydrogen, hydroxy or Ci^alkyl and R*^ is hydrogen, substituted or unswbstituted aryl, 
5- or 6-membered heterocycle, Ci-ealkyl or Ci.«alkenyl, Cj-Tcycloalkyl, 5- to 7- 
membered carbocyclic or 7- to 10-membeied bicycUc carbocyclic ring, benzofiiryl, 
indolyl, azabicyclo C7.iicycloalkyl or benzopiperidinyl; R^ is hydrogen, substituted 
or unsubstituted Ci^alkyl or (CH2CH20)pCH3 or (CHiCHiOyi wherein p is an 
integer from 0 to 5, and is hydrogen, or substituted or unsubstituted aryl, 
heterocycle, 5- to 7-membered carbocyclic or 7- to 10-membered bicyclic 
carbocyclic ring; 

(iii) R"^ and R^ are each hydrogen; R^ is a substituted or unsubstituted Ci. 
ealkyl, a 5-6 membered heterocycle or a 6-10 carbon atoms arj4 moiety substituted 
witii CMalkyl, Cioalkoxy, hydroxy, halogen, N(R% C(=0)OR^ -€(=0)N(R^, - 
SQ2N(R^ CHaN(R^2, N(R^)C(=0)R" or NCR^SOjR^; R^ is 0R^ N(R% C,. 
4alkenyl-R** or --[CR^^nR'; and ->X^-X^-R^ together represent -CH(R^)C(=0>-Y. 
[CR^RS]n»R^ wherem m is an integer from 0 to 5, Y is O or NH, R"^ is hydrogeai, 
0R\ N(R*)2, CMalkenyl-R* or -[CR'^^nR^; wherein n is an integer from 0 to 5, R* 
is hydrogpn or Ci-ialkjd, R*" is hydrogen, hydroxy or Ci^^alkyl and R*" is hydrogm, 
substituted or unsubstituted aryl, 5- or 6-membered heterocycle, Ci-^alkyl or Ci- 
ealkenyl, Cs-icycloalkyl, 5- to 7-membered carbocyclic or 7- to 10-membered 
bicyclic carbocyclic ring, benzofurjd, nidolyl, azahicydo C7.iicycloalkj4 or 
benzopiperidinyl; R^ is hydrogen, substituted or unsubstituted Ci-ealkyl or 
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(CH2CH20)pCH3 or (CH2CH20)pH \^erein p is an integer from 0 to 5, and is 
hydrogen, or substituted or unsubstituted aryl, heterocycle, 5- to 7-membered 
carbocyclic or 7- to 10-membCTed bicyclic carbocyclic ring; 

Ov) R^' is hydrogen; B} is a substituted or unsubstituted Ci-ealkyl, a 5-6 
membered heterocycle or a 6-10 carbon atoms aryl moiety substituted with Ci- 
4alkyi, Ci-salkoxy, hydroxy, halogen, N(R^, C(=0)OR% -<X=0)N(R^)2, - 
S02N(R% CH2N(R% N(R'^(-0)R" or N(R")S02R*; is 0R\ N(R% Ci. 
4alkenyl-R*' or -[CR^^nR'; is hydrogen, 0R^ N(R% Ci.4alkenyl-R^ or - 
[CR^^„R^; and -X^-X^-R' together represent -€H(R**)C(=0)NHCH{RT(=0>Y- 
[CR^^R^ wherein m is an mteger from 0 to 5, Y is O or NH, R*^ and R* are 
independently hydrogen, OR*, N(R*)2, CMalkenyl-R** or -[CR**R^,Jl*' \Aerein n is 
an integer from 0 to 5, R* is hydrogen or CMalkyl, R^ is hydrogen, hydroxy or Cj. 
4alkyl and R*" is hydrogen, substituted or unsubstituted aryl, 5- or 6-membered 
heterocycle, Ci-6alkyl or Ci^galkenyl, Cs-Tcycloalkyl, 5- to T-mraibered carbocyclic 
or 7- to 10-membered bicyclic carbocyclic ring, benzofuryl, indolyl, azabicyclo C7- 
iicycloalkyl or benzopiperidinyl; R^ is hydrogen, substituted or unsubstituted Ci. 
salkyl or (CH2CH20)pCH3 or (CH2CH20)pH -wherein p is an integer from 0 to 5, 
and R^ is hydrogen, or substituted or unsubstituted aryl, heterocycle, 5- to 7- 
membered carbocyclic or 7- to 1 0-membCTed bicyclic carbocyclic ring; 

(v) R^ is hydrogen; R^ is a substituted or unsubstituted Ci-ealkyl, a 5-6 
membered heterocycle or a 6-10 carbon atoms aryl moiety substituted with Ci- 
4alkyl, Ci.salkoxy, hydroxy, halogen, N(R')2, C(=0)OR', -C(=0)N(R% - 
S02N(R^2, CH2N(R% N(R^C(=0)R" or NCR^SOaR^ R^ is OR^ N(R% Ci. 
4alkenyl-R'' or -[CR^^JR^ R^ is hydrogen, 0R% N(R% CMalkenyl-R^ or - 
[CR^W and -X^-X^-R* together represent -CH(R^C(=0)«Y-[CR^R^]„»R^ 
wherdn m is an integer from 0 to 5, Y is O or NH, R** is hydrogen, OR^ N(R% Ci^ 
4alkenyl-R'' or -[CR^^nR^ wherein n is an integer from 0 to 5, R* is hydrogen or 
CMalkyl, R^ is hydrogen, hydro^^ or Ci.4alkj4 and R** is hydrogen, substituted or 
unsubstituted aryl, 5- or 6-membaed heterocycle, Ci.«alkyl or Ci^fialkenyl, C3. 
Tcycloalkyl, 5- to 7-membered carbocyclic or 7- to 10-membered bicyclic 
carbocyclic ring, benzoftnyl, faidolyl, azabicyclo C7-iicycloalkyl or 
benzopiperidinyl; R^ is hydrogen, substituted or unsubstituted Ci.6alk}d or 
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(CH2CH20)pCH3 or (CH2CH20)pH wherein p is an integer from 0 to 5, and is 
hydrogen, or substituted or unsubstituted aiyl, heteiocycle, 5- to 7-memb»ed 
caibocyclic or 7- to lO-memboced bicyclic carbocyclic ring and 

(vO and R*' are each hydrogen; R^ is Ci-^alkyl, Ci^enyl, C3- 
Tcydoalkyl, aryl, heteroaiyl, T-Ci-ealkyl, T-Cz^enyl, wherem T is aryl, heteroaryl 
or Cj-Tcycloalkyl; R*-C<=0)- together represent W wherein W is R^ R'tO, R^OCO, 
R*OCH(R0CO, R*NHCH(R?)CO, R*SCH(R?)CO, R*S02, R^SO or an amino add 
with a blocked or unblocked amino temiinus, v^iiodn R'' and R^ are each 
independMiHy hydrogen, Ci-ealiyl, Ca-Tcycloalkyl, aryl, heteroarjd, T-Ci-galkyl or T- 
(CH2)nCH(TKCH2)rt wherein n is an integer from 1 to 4; and -X*-X^-R* together 
represent -CH(R•)C(=X)CHR'*R^ wherein X is (OH^O or O; R' is hydrogen, d. 
salkyl, C2^enyl, Cs-Tcycloalkyl, aryl, heteroaryl, T-Ci.6alkyi or T-Cz^enyl; R* 
is hydrogen or OH; and R' is Y, (CHRVY or "CR^CCHRVY, wherein Y is 
hydrogen, OH, -NR'^l^ aryl, heteroaryl or CO-Z, n is an inte^ from 1 to 4, Z is 
OH, -NR'^R', OR" or an anuno acid with a blocked or unblocked caiboxy tenninus, 
R' is H, Ci-ealkyl or arylCi^ykl, and K' and R"* are each indq)endently hydrogen, 
Ci-ealkyl, Cs-Tcycloalkyl, aryl, heteroaryl, T-Ci-ealkyl or T-Cz-salkenyl. 

5. The compound of claim 3, wfaearein has one of the following 

structures: 

dX2A 

pX2A I 

r3 or i¥<»- ; 

wherein is hydrogen^ halogen or an aliphatic, heteroaliphadc, aryl» 
heteroar^ -(alkyl)arjl, -(alkyQheteroaryl, -OieteroalkyQarjd, or 
(heteroalkyl)heteioaryl moiety; 

is an aliphatic, heteroaliphatic, aryU heteroaryl, -<alkyl)aryi, - 
(alkyl)heteroaryl, -(heteroalkyl)aryl, or -^eteroalkyl)heteioaryl moiety, or R^ taken 
together with or a substituoit present on Y or X^, may form a cycloaliphatic, 
cycloheteroaliphatic, aryl, or heteroaryl moiety; 
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is hydrogen or an aliphatic, heteroaliphatic, aiyl, heteroaryl, - 
(alkyl)aryl, -(alkyl)heteroaiyl, -Oieteroalkyl)aryl, or-(heteroalkyl)heteroaryi moiety; 

R^' is hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)axyl, or -^eteroalkyl)heteroaryl moiety, 
or R^ taken together with may form a cycloaliphatic, cycloheteroaliphadc, aryl 
or heteroaryl moiety; 

/ O R^A 

Y is independently absent or is \ / \ whwem, for each 

independent occurrence of t, is hydrogen, or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, <alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl, or 
(heteroalkyl)heteroaryl moiety, or one occurrence of R^^ taken togeflier with R"* 
may form a cycloaliphatic, cycloheteroaliphatic, aiyl or heteroaryl moiety; t is an 
integer from 1 to 4; and 

is absent, -NHCO-, -NHSO2-, -NHCONH-, -NHCOO-, -CH2NH-, - 
C(0)., -S(=0>, -C(=NH)-, -C(=S)-, .NC(=S)N-, -N-C(=N-(^N)N-, -NS(02)N-, - 
SO2-, -C(=0)NR^\ <:(=S)NR^\ -COO-, (CHR^^)k, -0-, ^H2NR^\ or - 
NR^\ wherein each occurrence of R^^ is independently hydrogen, an aliphatic, 
heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaiyl, -(heteroalkyl)aryl, 
or -(heteroalkyl)hetexoaryl moiety, or R^"^ taken together with R"* may form a 
cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryl moiety, and k is an integer 
from 1 to 3. 

6. TTie compound ofclaim 5, wherein has one of the following 

structures: 
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H 



RX2A 




R3 



RX2B 



H 



RX2A- 



H 



R' R^' or 



Jt 



wheran R\ R*, R^, R^', R'^'* and t are as defined in claim 2. 



7. The compound of claim 5, whesrein R^ has one of the following 

structuies: 

la X I3 X X " .^.X ^R* 



r3 6 



or 



I H 11 



v^erein R^ and R* are as defined in claim 2. 



8. The compound of claim 3 having the structure: 



R-!>.^N 



Iji NH2 H 



O r2 




R* 



vv4ierein R^ is hydrogen or an aliphatic, heteroaliphatic, aiyl, heteroaiyl, - 
(alkyl)aryl» -(alkyI)heteioaiyl, -0ieteroalkyl)aiyl» or-Cheteroalli^Qhetaroaryl moiety. 

9. Hie compound of claim 8, herein is a substituted or unsubstituted» 
linear or branched lower alk^ moiety. 



10. The compound of claim S, wherein is methyl, ethyl, propyl, isopropyl 
orphenethyL 
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11. The compound of claim 3 or 8, wherein has one of the following 
structures: 




wherein is hydrogen, alkyi, heteroaDcyl, aiyl, heteroaryl, -<alkyl)aryl, - 
(alkyl)heteroaiyl, OR^^ -SR^^ -N(R*^)2, -SCbNCR*^, -C(=0)N(R*^, halogen, - 
CN, "NO2, -C(=0)OR^, N(R^^C(=0)R^^ or -N(R^)S02R^^; wherein each 
occcurrence of R^® and R^^ is mdependently hydrogen, lower alkyl, lower 
heteroallcyl, aiyl, heteroaryl, -(alkyl)aiyl, -(alkyI)heteroaryl; or R''^ and R^^, taken 
together with the atoms to which they are attached, form a substituted or 
unsubstituted heterocyclic moiety; R^^ is hydrogen, alkyl, heteroalkyl, aryl, 
heteroaryl, -{alkyl)aryl, -(alkyl)heteroaryl, acyl or a nitrogen protecting group; 
■vAerein n and p are each independently integos from 0 to 3 and r is an integer from 
1 to 6; wh^by each of 4e foregoing alkyl and heteroalkyl moieties may be Imear 
or branched, substituted or unsubstituted, cyclic or acylic, and each of the foregoing 
aryl, heteroaryl, -(alkj^aryl and -(alkyl)heteroaiyl moieties may be substituted or 
unsusbtituted. 
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1 2. The compound of claim 1 1 , wherein has one of the following structures: 




13. The compound of claim 1 1» wherein R has one of the following structures: 




wh^ein R is hydrogen, lower aikyl, lower heteroalkyl, aryl, heteroaiyl, - 
(alkyl)aryl; -(alkyl)heteroaryl or acyl; R^^ and R^^ are each independently hydrogen, 
lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, - 
C(=0)R^^ or -SOiR^^, where R^^ is hydrogen, lower alkyl, lower heteroalkyl, aiyl, 
heteroaiyl, -(alkjd)aiyl or -(alkyl)heteroaryi; or R^^ and R"' taken together form a 5- 
8 membered heterocyclic ring; or R^^ and one occurreiice of R^^, taken together, 
fonn a substituted or unsubstituted, saturated or unsaturated heterocyclic ring. 

14. The compound of claim 1 1, wherein R^ has one of the following structures: 
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1 6. The compound of claim 1 1 , wherem R has obc of the following structures: 




!?• The compound of claim 3 or 8, wherein is lower alkyl, -CHiNR^R^ or- 
(CH2)phenyl, wii^in the phenyl group is optionally substituted with one or more 
occurrences of R^, wherein R^ is hydrogen, alkyl, alkoxy or halogen; and wherein 
R^ and R^ are each independently hydrogen, lower alkyl, lower hetoroalkyl, aryl, 
heteroaryl, -(alkyl)aryl or -(alkyl)hetCToaryl; whereby each of the foregoing alkyl 
and heteroalkyl moieties may be linear or branched, substituted or unsubstituted. 



158 



wo 2005/005374 



PCT/US2003/039276 



cyclic or acylic, and each of the foregoing aryl, heteroaryl, -(alkyi)aryl and - 
(al]grI)heteroaiyl moieties may be substituted or unsusbtituted. 

1 8, The compound of claim 1 7, wherein has one of the following structures: 



wherein R is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or - 
(alkyl)heteroaiyi, -OR^, -SR^, -N(R^)2, -S02N(R^)2, -C(=0)N(R^, halogen, - 
CN^ .NO2, -C(=0)OR^, -N(R^^C(=0)R^^, wlierein each occcunence of R^ and 
R^ is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, - 
(alkyl)aryl or -(alkyl)heteroaryl, v^erein q and s are each independently integers 
from 0 to 3 and u is an integer from 1 to 6; whereby each of the foregoing alkyl and 
heteroalkyl moieties may be linear or branched, substituted or unsubstituted, cyclic 
or acylic, and each of the foregoing aryl, heteroaryl, -(alkyl)aryl and - 
(alkyl)heteioaiyl moieties may be substituted or unsusbtituted. 

1 9. The compound of claim 17, i^erein has one of the following stractures: 
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»AAA/ .AAA/ «/W\r 



XI 1^ ^ 

wherein each occcmroace of is mdependently hydrogen or lower alkyl; 
each occurrence of X is independently a halogen; s is an integer from 0 to 3 and u is 
an integer from 1 to 6; whereby each of the foregoing alkyl moieties may be linear 
or branched, substituted or unsubstituted and cyclic or acyUc. 

20. The compound of claim 17, wherein each occurrence of X is independenly 
chlorine or fluorine and is metfayL 

21. The compound of claim 17, wherein R^ has one of the following structures: 

- i : - 1 




„Xw .aLw 

X> ""O "X^ 
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22. The compound of claim 17, vAerein R- has one of the following structures: 



23. The compound of claim 3, wh^in R is hydrogen or halogen. 

24. The compound of claim 3 or 8, wherein R^ is substituted or unsubstituted, 
linear or branched, cyclic or acyclic allcyl, phenyl or --(CH2)phenyI, vvfaerein the 
phenyl group is optionally substituted with one or more occurrbnces of R^^, wherein 
R^"^ is hydrogen, alkyl, heteroalkyl, aiyl, heteroaryl, -(alkyl)aiyl or - 
(alkyl)heteroaryl, -0R^^ -SR*^, -N(R%, -S02N(R%, -C(=0)N(R%, halogen, - 
CN, -NO2, -CX^OPR"*^, "N(R'^^)C(=0)R'^*^, wherein each occcurrence of R^^ and 
R"*^ is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, - 
(alkyl)aiyl, -(alkyl)heteroaryl, -(heteroaIkyl)aryl, -(heteroalkyl)heteroaryl. 

25. Hie compound of claim 24, wha:em R* is substituted or unsubstituted, Imear 
or branched, cyclic or acyclic alkyl, phenyl or -(CH2)phenyl, wherem the phenyl 
group is optionally substituted with one or more occurrences of R^^» wherein R^^ is 
hydrogen, hydroxy, alkyl, alkoxy or halogen. 

26. The compound of claim 24, v^radn R* has one of the following stractures: 




F 
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H 











k^^vft^ 

wherein each occurrence of K*^ is independenfly hydrogen, alkyl, 
heteroalkyl, aryl, heteroaiyl, -(alkyl)aryl or -(alkyi)heteroaryl, -OR'*^ -SR'*^ - 
N(R^^)2, -S02N(R^®)2, -C(=0)N(R%, halogen, -CN, -NO2, -C(=0)OR*^ - 
N(R'^^)C(=0)R'^, A?^etein each occcmreQce of R"® and R^ is indfipendenfly 
hydrogen, lower alkyl, lower heteroalkyl, aiyl, heteroaryl, -(alkyl)aryl or - 
(alkyl)heteroaiyl, wherein v and w are each independently int^ers from 0 to 3 and x 
is an integer &om 1 to 6; wherehy each of the foregoing alkyl and heteroalkyl 
moieties may he linear or branched, substituted or unsubstituted^ cyclic or acylic, 
and each of the foregoing aryl, heteroaryl, -(alkyl)aryl and -(alkyl)heteroaryl 
moieties may be substituted or unsusbtituted. 




162 



4 

WO 2005/005374 



PCT/US2003/039276 



herein each occcurrence of R*^ is independently hydiogen, lower alkyl or 
C(=0)OR^, wherein R"® is hydrogen, lower alkyl, lower heteroalkyl, aryl, 
heteroaryl, •<alkyl)aryl or -<alkyl)heteroaryl; each occurrence of X is independently 
a halog^ w is an integer from 0 to 3 and x is an integer from 1 to 6; whereby each 
of the foregoing alkyl and heteroalkyl moieties may be linear or branched, 
substituted or unsubstituted, cyclic or acylic, and each of the foregoing aiyl, 
heteroaryl, -(alkyl)aryl and -(alkyl)heteroaiyi moieties may be substituted or 
unsusbtituted. 

28. The compound of claim 27, herein each occurrence of X is independenly 
chlorine or fluorine and R'^^ is methyl. 

29. The compound of claim 24, wherein R^ is methyl, ethyl, propyl or one of: 

Jw ^ ^ 

v/herein R*^ is hydrogen, hydroxyl, lower alkyl, lower alkoxy, halogen, 
C(=0)OR'*^ aiyl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, ^CTein R*® is 
hydrogen, lower alkjd, lower heteroalkyl, aiyl, heteoraiyl, -(alkyl)aryl, - 
(alkjd)heteroaryl, -(het3eroalkyl)aryl or-(heteroalkyl)heten)aryl. 

30. The compound of claim 24, \)Aerein R"* is methyl, ethyl, propyl, isopropyi or 
one of: 





163 



wo 2005/005374 



PCTAJS2003/039276 



31. The compound of claim 24, wfaerein R has one of the following structures: 




32. A phannaceutical composition comprising a compoimd of claim 3 or 8, and a 
pbannaceutically acceptable carrier or diluent, optionally further comprising an 
additional therapeutic agent. 

33. The pharmaceutical composition of claim 32, wherein the compound is 
present in an amount effective to inhibit p-secretase activity. 

34. Hie phannaceutical composition of claim 32, v^erein the additional 
ther£q)eutic agent is an agent for the treatment of Alzheimer's Disease. 

35. A method for inhibiting p-secretase activity in a patient or a biological 
sample, comprising administering to said patient, or contacting said biological 
sample with an effective inhibitory amount of a compound of claim 3 or 8. 

36. A method for treating or preventing a disease characterized by P-amyloid 
deposits in the brain comprising administering to a patient a therapeutically effective 
amount of a compound of claim 3 or 8. 

37. The method of claim 36, wherein the disease is Alzheimer's disease MCI 
(mild cognitive impairment), Down's syndrome. Hereditary Cerebral Hemmorhage 
with Amyloidosis of the Dutch-Type, cmbral amyloid angiopathy, other 
degenerative dementias, including dementias of mixed vascular and degenerative 
origin, demmtia assodated with Parkinson's disease demmtia associated with 
progressive siqxranuclear palsy, dementia associated witii cortical basal 
degena:ation, and diffuse Lewy body type Alzheimer's disease. 
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AMENDED CLAIMS 

WO 2005/005^74.ived by the International Bureau on 18 June 2004 (18.06.0PCT/lJS2003/039276 
origmal claims 3, 5, 6, 7, 10 and 20 replaced by new claims 3, 5, 
6, 7, 10 and 20; and 1-2, and 4 cancelled remaining 
claims unchanged (8 pages)] 

+ STATEMENT 
3. An isolated compoimdlmvinglhe structure: 

or pharmaceutically acceptable derivative tiiereoft 
herein and are independently an aliphatic, heteroaliphalic, aromatic or 
heteroaromatic moiety; or R^, taken together with R, may fonn a 
cyclohet^aliphatic moiety 

R' is hydrogen, halogen, or an aliphatic^ heteroaliphatic, aromatic or 
heteroaromatic moiety; 

R^' is hydrogen, halogen, or lower alkyU 

R* is hydrogen, an aliphatic, heteioaliphatic^ aromatic or heteroaromatic 
moiety, or R^ taken together wifh a substituent present on or X', may fonn a 
cycloaliphatic, cycloheteroaliphatic, aromatic^ or heteroaromatic moietjr; 

is absent, -NR^-, KCHR^V, -NR^Y-, KCHR^)|Y. or - 
NOR.^)CH(R^')Y- wherein each occurrence of R^ is indepmdently hydrogen 
or an aliphatic, hetCToaliphatic, aromatic or heteroaromatic moiety, eadi occurrence 

O R^^\ 

of Y is li»3ependently ^ ^ i ^iiibsmDtfoxesxhmdspeaii^ 

of t is bydrogen, or an aHphatic heteroaUphatic, aroooadc or hBteroaiomatic 
moiety, or R'^^ or one occmreoce of R'^^ taken togeflier vnSi R* may fomi a 
cycloaliphatic, cycloheteioalipliatic, aromatic or hetBroaromattc moidy, and ^dierein 
eadioccmraiceofj and t is independently an integer from 1 to 4; and 

X? is absent, -NHCO-, -NHSOr, -NHCONH-, -NHCXX)-, -CH2NH-, - 
C(=0>, -S(=OK -C(=NH)-, -C(=S>-. -N(R'°^=S)N(R'°^K -li(BP^^- 
OhONCR'^V -N(R'°^)S(02)N(R^^K SOr, -C(=0)NR^-, -C(=S)NR^\ - 
C00-, -{CHS^^)ir, -0-, -CHiNR"^ or -NR^-, ^vherein each occan«Doe of 
r'^* is indepaideiitly hydrogen, an aliphatic, het^roaliphatic, aromatic or 
heteroaromatic moiety, or R'^'^ taken together with R^ may fonn a cycloaliphatic, 
cyclohetQcoaliphatic, aromatic or heteroaromatic moiety, and k is an inte^ &om 1 

to 3> AMENDED SHEET (ARTICLE 1 9) 
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vrath tfie proviso Oat 

(i) the compound does not have one of the structiires: 




(ii) vAen-C(R^^>X^-.X^-R* has the structure: 




wfaerein is hydrogen or Ci-gal]?!: 
R^isCMalkyl; 

one of R^^ or rqiresents hydrogm and Ae oflter represents 
hydrogen, Ci^galkyi, Ar, -Ci^alkyi-Ar, l-Ci_8aIkoxycarbonyi-2- 
phenylethyl, l'<;Malkoxycarhonyl-2<imida2ol-4-yl)ethyl, 2- 
Omidazol-l-yl)ethyi, indanyl, het^cyclyl-Ci-galkyl-, carboxyCi. 
galkyi, -Ci^alkyIC(K)pCwjalkyl, -Ci^jalkylC(=O)0Ar, -Ci. 
8aIkyiC(=O)0Ci.galkylAr or a group of the formula -A-N(R*)(R^ in 
vMch A repress Ci-salkylene and R^ and R^ eadi repi^ents Ci. 
saOgrI or R' and R^ together represent a pentamethylene ffoap m 
which one meHqrlene group can be replaced by NO, N-Ci^alkyl, N- 
Ci^alkanoyi, N-aralkoxycarbonyl, O, S, SO, or SO2; or R"^ and 
AMENDED SHEET (ARTICLE 19) 
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together \vifh the mtrogen atom to which they aie attached nqxresent a 
1^3>4-tetrahydioisoquiiioline ring; 

then is not -OCi^alkyl, -OCi-galkylAr, -Ci-«alkyl, -^^i^alkylAr, -OAr, - 
Ca^cloalkyl, Het, -Ci-galkyl-Het, (PhCH2)2NCXK))CH2CH2C(=0)CH2CH2- or 
the aminoalkyl radical of an a-amino acid residue in which the amino group is 
substituted by -C(=0)OCi^aIkyl, ^=O)0Ci^alkylAr, -<:(=0)N(Ci^alkyiAr)2, - 
CH))Ci^alkyl(Ci^alkylAr)2or -C(K)XIi-«aI^ 

wherem Ar is phenyl or nq)hlhyl optionally substituted with one or more 
substituents selected fiom halogen, -OH, -Ci^alkoxy and Ci-s^O^l; and Het is a 
saturated, partially unsaturated or aromatic monocyclic, bicyclic or tricyclic 
hdserocycle ^ch is attached via a carbon atom, contains one or more heteioatoms 
selected fiom N, O and S, and is optionally substituted on one or more carbon atoms 
by Ci-gallgrl, Ci-galkoxy and/or halogen; and 

CiiO when ^C(R^^ O-X^-X^-R'* has the structure: 

herein each occurrence of n is independently 0 or 1 ; 
R™ is hydiogen, Ci-6alkyl; -CH2Ar, cyclohexyl or adamanlyl; 
W is -OR^; -N(R^^)2; -NR^-(CH2)m-Qi; an optionaUy amide- or 
ester-protected serine, lysine or arginine residue, or optionally ester- 
or etixer-protected amino alcohol derivative thereof, or an N- 
c(mtainmg hetero<rjrcIic ring attadied via the N atom contaming 1-3 
heteioatoms selected from N, O and S, optionally substituted with 
one or more substituents selected fiom R^ and -CHzR^; wherdn 
m is 2-6; Qi is NHz or -NH-C(=^n])NH2 \^rdn any of the 
hydrogen atoms attached to the nitrogen atoms m^ be substituted 
with Ci-^alkji, cycloalkyl or R^; R^^ for each occurrence, is 
independently hydrogen, Ci-ealkyl, Cs-Tcycloalkyl, Cr-tzbi or 
tricycloalkyl, Ar or -Ci-^alkyl-Ar; and R^ is hydrogen, -(CH2)p- 
R^, ^(=0>-R^, -COOR^^, -C(=0HCH2)pR^- 
C(O)0(CH2)pR^, -C(=OKCH2)pOR™, -SQz-R^ or - 
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C(=<))N(R^, wherein pis 0-5; and fbreach occunence takes 
thie definition of R^^ above; 
Ihen R^ is not hydrogen, -R^, -OR^, -{CH2)pR^, -0(CH2),>R^, - 
(CH2)pOR^^ or -N(R%, wherein pis 0-5; and R^ for each occimence takes the 
definition of R^^ above; . 

Therein Ar is phenyl or naphfhyl optionally substituted wtth one or more 
substituents selected from halogen, -OH» Ci.6alkyl and -CFs. 
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5. The compound of claim 3, vAerein has one of the following 

structure: 

rX2A I 
R' or 1^' ; 



vAerdn is IqrdiDgen, halogen or an aliphatic, heteroaliphatic, aiyl, 
heteioaryl, -(alkyl)aiyl, -(alkyQheteioaiyl, -(heteroalkyl)aryl, or - 
(hetaoaIlcjrl)heteoaiyl moiety; 

is an a]q>hatic, heteioalqiihatic, aiyl, heteroaiyl, -(aikyY)atyl, - 
(aIkyl)helBroaiyI, -OietBroallgrl)aryl, or -(heteioaIkyl)heteroaiyl moiety, or K*, taken 
together with R^' or a substituait piesait cm Y or X*, may.form a cycloaliphatic^ 
cycld)eteroalq>iiatic^ aryl, or heteioaryl moiety; 

is hydrogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl, -(alkyl)heteroaiyl, -Cheteroalkyi)atyl, or -Owteroalkyl^eteroaryl moie^ 

is hydrogen, or an aliphatic, hetaoaliphatic, aryl, heteioaryl, - 
(alkyl)aiyl, -(alkyl)heteroaryl, -(heteroalkyl)aiyl, or-<heteroalkyl)heteroaiyl moiety, 
or R taken together wifli R* may form a cycloaliphadc, cycloheteroaliphatic, aryl 
or heteroaryl moietjr, 

/ O rX2b\ 

Y is mdependently absent or is^ / 1, wherein, for each 

independent occurrence of t, R"^ is hydrogen, or an aliphatic, heteroaliphatic; aiyl, 
heteroaryl, -(allqd)aiyl, -(alkyl)heten)aiyl, ^eteroalkyl)aiyl, or - 
(hetetoalkyl)heteroai3i moiety, or one occurrraice of R^ taken together wifli R* 

AMENDED SHEET (ARTICLE 19) 

169 



wo 2005/005374 



PCT/DS2003/039276 



may fonn a cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryl moiety; t is an 
integ^ fiom 1 to 4; and 

is absent, -NHCO-, -NHSQr, -NHCONH-, -NHCOO-, -CHiNH-, - 

c(=OK -S(=OK -C(-NH)-, -C(=SK -N(R^)C(=S)N(R^^K -ncr'^^hx^n- 

CM^NCR^^H -N(R^)S(02)N(R^^)-, -SO2-, -C(-0)NR^-, -C(=S)1S[R^-, - 
COO-,(CHR^^)k,-0-,-CHiNR^\or-^ wherein each occurrence of 
is independently hydrogen, an aliphatic, hetecoaliphatic, aryl, heteroaryl, - 
(alkyl)ar5i, "(alkyl)heteroaryl, -(heteix)alkyl)aryl, or-(heteroaIkyl)heteroaiyI moiety, 
or R^"^ taken togethCT with R"* may fonn a cycloaliphatic, cycloheteroaliphatic, aryl 
or heteroaryl moiety^ and k is an integer fiom 1 to 3. 



6. The compound of claim 5, wfaa:dn ^ has one of tiie following 



structures: 



R3 o 



rX2A 



R3 



rX2B 



h^- or 



Jt 



H To 1^ 



RX2A- 



H 



wheran K\ R\ R^, R'"^', and t are as defined in daim 5. 



7. The conqpound of claim S^^dierein R^ has one of &e following 



structures: 
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v(^erein and are as defined in daim 5. 

8. Ilieconipoimd of claim 3 having the stni^^ 

Ijl NH2 u 

o q ; 

wherein is hydrogen or an aliphatic^ heteroaliphatic, aryl, heteroaryl, - 
(attyl)aiyl, -(alkyOheteroaryl, -Oieteroalkyl)aryl, or -(heteroalkj^heteroaryl moiety. 

9. The compound of claim 8, indifirein R^ is a suhstituted or nnsobstitnted, 
linear or branched lower alky! moiety. 

10. Ihe comporaid of claim 8, wherem R'^^ is methyl, ethyl, propyl, isopropyl 
or phenefhyl. 
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•igmr <irvw ^fiinr ''Y^ 




X 

Xi 'X)* "X? ^ ; 

iP^diecein each occcunence of is independently hydiogoa or lower alkyl; 
each occun^nce of X is independently a halogen; s 

an integer fix>m 1 to 6; whereby eadi of the foregoing allgi moieties ms^r be linear 
or hrandied, substituted or unsubstituted and cyclic or acylic 



20. The compound of claim 19, ^erdn each occurrence of X is indepradenly 
chlorine or fluorine and is methyl. 

21. The compound of claim 17, wherein has one of the following structures: 

Z - «AAA/ Z - - ; 

X T 



y 



-5- 'T' i 

rf»Artf wiAat rfwv 

"t^ ^ "X? 1> "0 



OMe 
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STATEMENT UNDER Al^pCLE 

Applicant ieq)ectfiilly submits that no new matter is presented wifii the amendments 
set forth in the 'Tetter for PCT Article 19 Amendmmt of Claims" filed concuirently 
herewith. Specifically, the claims have been amended in order to more clearly set fordi v^at 
is int^ided as Applicants* invention, to expedite prosecution or to correct typographical or 
clerical errors. 

For example, claims 3 has be^ amended (i) to present the claim in iBdq)endent form, 
^) to add a definition for variable R'', winch had been inadvertentiy omitted at the time of 
filing; and (iii) to correct some of the fimctional groups that are recited for variable (i.e., "'-^ 
NC(-S)N-, -N-C(=N-ON)N«, -NS(02)N-'' was replaced with "-N(R^^)C(=S)N(R^^)-, - 
N(R^'^>-C(=N-C=N)N(R^^>, -N(R^^)S(02)N(R^K). Support fi>r the definition of R^' 
can be fi>und, for sample, in ori^nal claim 1. With respect to the recitation of fimctional 
groups "-NC(=S)N-, -N-C(=N-CsN)N-, hNS(02)N-'', amendment is necessary to correct Ae 
CTor in valCTcy on some of the nitrogen atoms. Specifically, the valency in the higblighted 
nitrogen atoms in -iVC(=S)iV-, -iV-C(==^-ON)Ar- and -iVSCOz)^^- is defective. The correct 
valency is ''-N(R^^)q=S)N(R^V, -N(R^'^)-C(=N-(^N)N(R^^)-, 
N(RP^)S(0^N(R^'^K' Claim 3 has been amended to rrfiect tiiis. A similar amendment 
was made in claim 5. 

hi addition, claim 3, as amended, include provisos (i) - which specifically 
exclude compounds disclosed in EP 0 386 61 1 and EP 0 316 965 (i.e., refermces cited under 
category m the hitexnational Search Report mailed 20 April 2004). Proviso Qi) finds 
support in original claim 4 (See proviso (i) in (now canceled) claim 4), and specifically 
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excludes compounds gpnerically disclosed in EP 0 386 61 L Similarly, proviso Q in 
amended claim 3 excludes compounds lS-20 disclosed on page 23 of EP 0 316 965; and 
proviso Qn) excludes compounds generically disclosed in claim 1 of EP 0 316 965. 

Claims 6, 7, 10 and 20 were amended to correct claim dependency. 

No new matter is introduced by the claim amendments submitted herein. Th^fore, 
Applicant respectfully requests entry of these amendments, and con^deration of these 
amendmrnts in processing the supplication. 
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Claims Nos.: 35-37 
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Claims Nos.: 1-7 
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search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
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